H LU 1 Tt == 
$3.50 IN UNITED STATES 

| $4.50 IN CANADA £1.95 IN U.K. 
| i À McGRAW-HILL PUBLICATION 
0360-5280 


THE SMALL SYSTEMS JOURNAL? 


PRODUCT FOCUS 


Ultra-High-Speed Modems 


Falling prices, rising speed 


IN DEPTH 
BYTE's 
New | 
Benchmarks a 


REVIEW 

IBM's 0$/ | 
ALR Fle) | eT 
Quattro vs. $ 
Double Helix v 
80386 Replaceme 


ROBERT 
Be lint’ 


The Critics Agree: Borland’ 


Enric „лволдты OF 
PROFESSOR PHILLIP POPPER 


THE STATE OF THE 
AT, PROFESSOR 
| p YOU CAN 


"Turbo Pascal 4.0 flies 
"Turbo C ... will stun you with in-RAM 4.0 is ballistic!” —rom swan 


compilations that operate at warp speed.” 
—Richard Hale Shaw, PC Magazine 


Almost from 
its introduction, 
Turbo Pascal* has 


Turbo C's? sleek been the world- 


| compiler is so fast • Professional-quality graphics library wide Pascal stan- 
and powerful, we supporting VGÀ, CGA, EGA, Hercules, dard. It's fast. It's 
| used it to write our and IBM 8514 9 flexible. It's affor- 
equation solver, * Interfaces with Turbo Pascal 4.0 | | dable. And it 
| Eureka." Even beuer, ма Turbo Prog gives you full control. 
all that muscle is Just $99.95 Compile more than 27.000 lines 
| | wrapped in a smooth, | of code per minule*, And work in a 
integrated environment with every- 66 А lightning fast, fully featured C complete, integrated programming 
thing you need to make writing. compiler suitable for almost еуегу- environment with pull-down menus 
editing and compiling your programs — thing ... Borland's Turbo C compiler and a full-featured editor. 
a snap: is flexible. fast and friendly. You don't have to swap code in 
e Compiles 10.000 lines per minute* — Peter Feldman, PC Week 99 and out to beat the 64K barrier: it's 
* Online, context-sensitive help designed for large programs. Break 
- ANSI compatible Heap Sort — your code into convenient modules 
. PETUNT Mae d to huge Turbo C 1.5 Microsoft C 5.0 and work with them swiftly and 
. ibrary functions zs = separately. If there's an error in 
¢ Utilities: Librarian, Make, GREP re a Tee ics ма уои a see it and fix it. 
« Source code for MicroCalc Ure 7.4 sec. 19.5 sec. 
spreadsheet Execute time 10,5 sec —1 15.5 gec System Requirements For the (HM 08/27 and the IBM' family of 
ә А | — =] : | compulers and atl 100% Неф 1-06 £M5-DOSI 2 (1 or 
Command-line version of the compiler ad dE vr ү чт ИРЕР tu ed 


* Inline assembly that lets you mix CUTE a 6392 7891 


C and assembler + costomer satidaction ts our main concern. if within 60 days of purchase 


this predurt dors пы perform in accordance with our ctaims, call our 


Sort benchmark tun on an В MHz IHM AT wang Turbo C version 1.5 and 
the Turbo Linker version 1 1. Microso € version 5 0 and the MS overlay omaat service deparinent. and wr will arrange a refund 
nter 36i АН Miriami profert are Uademaris or тй ШАЙГА of Borland Мастит, toc 
Other tend and product names ant uisdemarts af resect holders. Copris © ISH 
System Requirements For the IBM PS/27 and the 1ВМ® family ol cp dere mp dd 8, Ы 


personal compaters and all 1009 compatibles. 19-1025 1 MS-GS) 2.0 or 
later ИНК КАМ 


Turbo Languages are Super! 


like a rocket... 
1987 Programmer's Journal 


Powerful features include: 


e Producing EXE files 

„ Separate compilation 

* Built-in project management 

* Graph unit including support 
for ІВМ CGA, EGA, VGA, and 
3270. Hercules and ATT 6300 

* Online. context-sensitive help 


*Run on an 8 MHz IBM PC AT. 


Add expertise: 
The Turbo Pascal Toolboxes 
Start with Turbo Pascal Tutor for 
just $69.95 and add the others as 
your interests and expertise grow: 
* Database Toolbox 
• Editor Toolbox 
* Graphix Toolbox 


• Numerical Methods Toolbox 
• GameWorks 


Toolboxes require Turbo Pascal 4.0 
Just $99.95 each 


66 Each new Turbo Pascal 4.0 Tool- 
box is a virtual treasure of program- 
ming methods and tips. 

— Giovanni Perrone, PC Week 99 
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“Turbo Basic compiles faster than 
anything | have seen." —Ethan Winer, PC Magazine 


Turbo Basic? is 
the lightning-fast 
Basic compiler 
with a total devel- 
opment environ- 
ment that puts you 
in full control, 
Even novices can 
write professional programs with 
Turbo Basic's full-screen windowed 
editor, pull-down menus, and trace 
debugging system. You also get a long 
list of innovative Borland features 
like binary disk files, true recursion, 
and increased compilation control. 
Plus the ability to create programs as 
large as your system's memory can 
hold—not just a cramped 64K. 

The choice is basic: Turbo Basic! 


Just $99.95! 


66 Turbo Basic, simply put, is an 
incredibly good product ... Not only 
is this the most advanced BASIC 
ever, but Borland has lived up to 
its Turbo tradition. 

— William Zachmann, Computerworld $$ 


Add another Basic advantage: 
The Turbo Basic Toolboxes 


® The Database Toolbox 
* The Editor Toolbox 


Toolboxes require Turbo Basic 1.1 
Just $99.95 each. 


System Requirements For the (M VS/27 and the IBMS family uf 
peramal comparters and all 100% compatibles PC-DOS (MS-D08) 2 0 or 
later МАК КАМ СОК to empe tantboxes 


Compare the BASIC differences 


Turbo Basic 1.1 
Compile & Link to 


stand-alone EXE 3 sec. 
Size of .EXE 28387 
Execution time | 
w/80287 0.16 scc. 
Execution time | 
w/o 80287 0.16 хес. 
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QuickBASIC 4.0 Compiler 


QuickBASIC 4.0 Interpreter 
| =a 


7 sec. —— 
25980 = 
16.5 sec. 21.5 sec. 

286.3 sec. 292.3 sec. 


The Filkins Oplimization Benchmark program from March 1988 issue of Computer Language was used. The Program was run on an (BM 
PS/2 Model 60 with B0287 The benchmark tests compiler's ability to optimize loop-invariant code. unused code. expression and candi- 


tional evaluation. 
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“Fastest and Rost approachable 
implementation ofthat language" 
—Darryl Rubin, Al Expert, on Turbo Prolog 


—John Н. Mayer, Computer Design, 
on Turbo C 


A 
| Е р See the technological 
0 ME excellence of Turbo C, 
Jurbo Pascal and 
Turbo Basic! 
Meet Turbo Prolog 250: 


— Artificial Intelligenee like 
‘you ve never seen it! 
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New Turbo Prolog? 2.0 lets you 
harness powerful Al techniques. 
And you don't have to be an expert 
programmer or artificial intelli- 
gence genius! 

You get an all-new Prolog 
compiler that's been optimized to 
produce smaller and more efficient 
programs than ever before. Ап 
improved full-screen. completely 
customizable editor with easy pull- 
down menus. All-new documenta- 
tion, including a tutorial rich with 
examples and instructions to take 
you all the way from basic program- 
ming to advanced techniques. Even 
online help! 

System Requirements For the IBM FS/2'* and the 1BM® famity of 


personal compaters and all 100% compatibles. PC-DOS (MS-DOS) 2.0 ot 
later. IBK RAM. 
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yy Turbo Prolog 2.0: Powerful Artificial 
Intelligence for your real-worl 


More new features! 


* An external database system 
for developing large databases. 
Supports B+ trees and EMS 
Source code for a fully-featured 
Prolog interpreter written 
entirely in Turbo Prolog. Plus 
step-by-step instructions to adapt 
it or include it as is in your own 
applications! 

Support for the Borland 
Graphics Interface, the same 
professional-quality graphics 

in Turbo Pascal, Turbo C, 

and Quattro 

Improved windowing 
Powerful exception handling 
and error trapping features 

Full compatibility with Turbo C 
so the two languages can call 
each other freely 

Supports multiple internal 
databases 

High-resolution video support 


Just $149.95! 


60-Day Money-back Guarantee t 


For the dealer nearest you 
Call (800) 543-7543 
Circle 42 on Reader Service Card (Dealers: 43) 


d applications! 


Turbo Prolog Toolbox is 
6 toolboxes in one! 


More than 80 tools and 8,000 
lines of source code help you build 
your own Turbo Prolog applications. 
Includes toolboxes for menus, 
screen and report layouts, business 
graphics, communications, file- 
transfer capabilities, parser 
generators. and more! 


Toolbox requires Turbo Prolog 2.0 
Just $99.95 


СС If I had to pick one single 
recommendation for people who 
want to try to keep up with the 
computer revolution. I'd say, 
‘Get and learn Turbo Prolog.’ 
—Jerry Pournelle, Byte 1/88 


An affordable, fast, and easy-to-use 
language. 


—Darryl Rubin, Al Expert 99 
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Problems and Pitfalls 
by Alfred A. Aburto Jr. 


Casting a critical eye on the current crop 
of computer benchmarks. 


Why MIPS Are Meaningless 

by Ron Fox 

А typical computer system consists of several 
component systems; micro benchmarks are designed 
to measure the performance of these subsystems. 


Introducing the New BYTE Benchmarks 
by Richard Grehan, Tom Thompson, Curtis 
Franklin Jr., and George А. Stewart 

А suite of low- and high-level tests that gauge 
total system performance. 
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Ciarcia's Circuit Cellar: 
Computers on the Brain, Part 1 
by Steve Ciarcia 

Steve presents HAL, an EEG device 
utilizing a cleverly crafted amplifier 
and A/D converter circuitry. 


Error-Free Fractions 

by Peter Wayner 

Computers can store rational numbers exactly 
by using factorial-base format. 


Á Personal Transputer 
by Dick Pountain 
Atari is developing a small system around 


the Transputer, with a new operating system to match. 


Dynamic Memory Management in C 

by David L. Fox 

Use C and its built-in memory functions to produce 
better programs, plus some debugging code 

to help use them. 
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SmARTWORK Keer 
Getting Smarter 


Smarter Artwork 


Three years ago, Wintek engi- 
neers created smARTWORK to 
reduce the time and tedium of 
laying out their own printed-circult 
boards. Thousands of engineers 
have since discovered the ease of 
use and sophistication that makes 
smARTWORK the most popular 
PCB CAD software available. And 
thanks to them, sm ARTWORK keeps 
getting better. 


sMmARTWORK transforms 
your IBM PC into a PCB CAD system 


Interactive routing, continual 
design-rule checking, pad shav- 
ing, and production-quality 2X 
artwork have always been a part 
of smARTWORK. And now that 
many customer suggestions have 
become a part of the software, 
smARTWORK is an even better 
value. That's why we 
offer it with a thirty- 
doy money-back 
no-nonsense | 
guarantee. 


Using an Epson or IBM dot-matrix 
printer, you can create 2X artwork and 


4X or 2X checkplots in a fraction of the 


time hand-taping requires 
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New smARTWORK Features 


О Silkscreen layer for component 
placement and identification 

О Text capabilities for all three 
layers 

О Selectable trace widths and 
pad shapes and sizes 

О User-definable library 

О Ground planes created with а 
single command 

О Solder-mask and padmaster 
plots generated automatically 

О Quick printer 2X checkplots 


| O Additional drivers for printers 


and plotters 

О Optional drill-tape and 
Gerber photoplotter utilities 
О AutoCAD® ОХЕ file output 


О Completely updated 
manual 


О 800 number for free 
technical assistance 


2" by 4" section of a 10" by 16" double- 
sided board wilh silkscreen layer 


Current Versions 
HIWIRE 
SsMmARTWORK 


М4.474 
VAS 


Autorouter Included 3 
Still $895 


Camera-ready 
2X artwork from an HI or HP pen plotter 


The Smart Buy. Guaranteed. 


Still priced at $895, smARTWORK 
is proven, convenient, and fast. 
Our money-back guarantee lets 
you try smARTWORK for 30 days 
at absolutely no risk. Call toll free 
(800) 742-6809 today and put 
smrARTWORK to work for you 
tomorrow. That's smart work. 


System Requirements 


О IBM PC, PC XT, or PC AT with 384K 
RAM, and DOS V2.0 or later 

О IBM Color/Graphics Adapter with 
RGB color or B&W monitor 

О ІВМ Graphics Printer or Epson 
FX/MX/RX-series printer, and/or 

О Houston Instrument DMP-40, 44, 42, 
54, 52, or Hewlett-Packard 7470, 
7475, 7550, 7580, 7585, 7586 pen 
plotter 

О Optional Microsoft Mouse 


Wintek Corporation 

4804 South St. 

Lafayette, IN 47904 
Telephone: (800) 742-6809 
In Indiana: (347) 742-8428 


“WRARTWORK™. “Wind” ond fo Vrdek ЮФО Ore (OQ YOOSnnonc. of 
Мисо Corporolion. "АССАР i с registered посети of Auioge, inc 
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EDITORIAL 


Our New Benchmarks 
Here they are: BYTE's new system 
benchmarks. 

Our goals in developing these new 
benchmarks were very high: We set out to 
create a new suite of benchmarks that 
would give you the most comprehensive, 
accurate, and useful information on 
microcomputer performance that 15 avail- 
able today; benchmarks that were appro- 
priate for the current generation of hard- 
ware and software and that would not go 
out of date at any time in the foreseeable 
future. 

It was a tall order, but based on our ex- 
perience, research, and consultation with 
numerous industry expert, we believe 
we've succeeded. Once you've seen the 
benchmarks, we're confident that you 
will agree. 

The new suite comprises high-level 
tests, which examine a machine's real- 
world performance, and low-level tests, 
which amplify and illuminate the high- 
level tests by providing a detailed, spe- 
cialized examination of each machine's 
constituent subsystems. 

The new benchmarks provide an im- 
pressive level of detail—but not merely 
numbers for numbers' sake. For exam- 
ple, when a machine turns in an unusu- 
ally good or bad performance, our 
benchmarks show you exactly where the 
machine excels or falls short and which 
kinds of applications are affected. Just as 
important, they can reveal hidden 
strengths or weaknesses in machines that 
turn in otherwise seemingly average 
overall performance. 

The wealth of information provided by 
our combination of high- and low-level 
benchmarks means that you're not locked 
into some narrow, preconceived or sub- 
jective interpretation of the results. 
Rather, you can easily use our bench- 
marks to estimate how any given machine 
will perform for your unique mix of ap- 
plications. (If you've ever wasted time 
trying to guess how an arbitrary and arti- 
ficial benchmark like the infamous 
МОР—по operation—test relates to real- 
world throughput, you'll appreciate the 
realism and immediate usefulness of our 
new benchmarks.) 

Also, there's our objectivity: BYTE, 
alone among the leading computer publi- 
cations, is not allied with a particular 
family of machines. We have no ax to 
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grind about any particular product, no 
reason—intentional or otherwise—to 
stack the benchmark deck one way or an- 
other. Our system tests are deliberately 
not optimized to favor any particular 
brand, chip family, or architecture. This 
means we have a way to address the 
thorny issue of accurately and objectively 
comparing the relative performance of 
systems with different processors and 
designs. 

We’ve—in effect—constructed a “‘level 
playing field" on which any machine can 
be put to the test with a minimum amount 
of tweaking. This also means we'll be 
able to adapt our benchmarks to handle 
brand-new chips and architectures in a re- 
markably short time. 

But you don't have to take my word for 
any of this, because our benchmarks 
aren't of the "black box" variety—you 
know, the kind that spits out a result but 
doesn't tell you how the number was gen- 
erated or what it really means. The 
"hows and whys" of our new bench- 
marks are explained in detail in this 
month's In Depth section, and the com- 
plete source code for all our low-level 
benchmarks is available via BYTEnet 
(free, except for the cost of your phone 
call), on BIX, in print in our Quarterly 
Listings Supplement, and on disk (see 
page 3). We invite your close inspection. 

In the Reviews section, you'll see the 
new system benchmarks in action, with 
the results presented in easy-to-use, in- 
formative tables and graphs that should 
satisfy any level of curiosity about the re- 
viewed systems. 

At the top of each page of benchmark 
results you'll find an overall number, or 
index. This represents the cumulative 
performance of the machine on our appli- 
cations-level benchmarks compared to 
several "standard" machines, such as the 
venerable 8-MHz IBM PC AT and the 
newer Compags and PS/2s. (Our new 
Macintosh benchmarks follow the same 
pattern; there are no new Macs to review 
at this time, so the new Mac system 
benchmarks do not appear in this issue's 
reviews. However, the Mac benchmarks 
are discussed in the In Depth section.) 

Our high-level benchmarks measure 
the performance of each machine while 
running a wide variety of real-world com- 
mercial software packages, such as word 
processors, compilers, databases, CAD 


packages, desktop publishing packages, 
spreadsheets, and so on. These tests are 
designed to realistically exercise each 
machine's major subsystems—disk I/O, 
video, CPU, floating-point unit, and 
memory —in a variety of ways. 

The overall index can serve to give you 
a "quick fix" on a particular machine, 
but. you should be aware that—like all 
generalizations—this overall number 
does not in itself provide high precision. 
That's why the index is visually joined to 
a graph that breaks down the overall per- 
formance into application-by-application 
results. Here, you can begin to see 
strengths and weaknesses emerge, and 
you can begin to use that information to 
see how a given machine meets (or fails to 
meet) your own specialized needs. 

The numbers to the left of the graph 
provide the detailed results of the applica- 
tion tests, for even greater refinement and 
accuracy. 

The lower portion of the page contains 
the low-level test results. On the right, a 
graph clearly illustrates relative perfor- 
mance on a subsystem-by-subsystem 
basis; on the left are the detailed, test- 
test results. 

You can use the low-level results to ex- 
amine, in as much detail as you wish, why 
a machine performed as it did in the high- 
level tests. They also let you compare ma- 
chines at the most fundamental level, and 
to tailor our benchmark results to unusual 
applications not included in our high- 
level tests: Just examine the subsystem(s) 
your application will exercise most, and 
you can get a good idea of how the re- 
viewed system will handle the task. 


The Future 

These new system benchmarks are the 
foundation for an entire new set of bench- 
marks. Over the next few months, you'll 
see additional refinements and improve- 
ments, including a new suite of software 
benchmarks. 

BYTE was the first magazine to use 
objective benchmarks in evaluating per- 
sonal computers. We're proud to con- 
tinue that tradition with these—the first 
"second-generation" microcomputer 
benchmarks in the industry. 

As always, we welcome your com- 


ments and suggestions. 
—Fred Langa 
Editor in Chief 
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THE GOLD STANDARD 


А Philosopy of Value 


At Advanced Logic Research 
(ALR) the philosophy of getting 
more for your money has become 
a tradition. A tradition recognized 
by a long line of excellent reviews 
from all the major trade journals. 
FlexCache 386 Series is based on 
the ALR 386/220, PC Magazine's 
choice as "The Best of 1987". Now 
the fastest PCs available, the 
FlexCache Series approach mini- 
computer performance and offer 
you the most for your money. 


FlexCache dual bus architecture 
separates the standard 8MHz 
peripheral bus from the high- 
speed memory bus. This permits 
access at the 16MHz or 20MHz 
CPU clock rate. By keeping fre- 
quently used data close at hand, 
the cache memory controller elim- 
inates wait states 95% of the time. 
Since 9095 of all data transfers 
relate to the data bus, long delays 
in computations disappear. 


Novell, DOS 3.X, 
SCO Xenix 386, O5/2 


Faster Than IBM or Compaq 


This innovative design allows for 
up to 60% faster CPU/memory 
data through-put than the IBM 
PS/2 model 80-071 with the much 
touted microchannel. And the 
FlexCache 20MHz CPU "...consis- 
tently lays down a coating of dust 
on Compaq's IBM-basher." 
-Compaq DeskPro 386/20. 


"Even Compaq's DeskPro 
386/20 eats the dust made 
by the ALR FlexCache 
20386 as it screams down 
the DOS highway..." 


Have you read the latest 
from PC Magazine about 


ALR's FlexCache 386? 


PC Magazine, March 15, 1988 


Balanced System/ Fast Disk 


Full track data transferring (1:1 
interleave) plus ESDI look-ahead 
buffering, allow FlexCache 386 
systems to turn what used to be a 
data bottleneck into a super high- 
speed corridor. Compaq wants you 
to pay $7490 for their DeskPro 
386/20 model 60 with a 60MB hard 
disk. But for the same price you 
can get ALR's FlexCache 20386 
model 150 with a 150MB hard disk 
and 200% faster transfer rate. 


Room to Grow 


The minicomputer-style chassis of 
the FlexCache 20386 offers space 
for five internal devices, allowing 
more data storage than any other 
PC available. 


For the name of the ALR dealer 
nearest you call: 


1-800-366-2574 


AWS 


Advanced Logic Research, Inc. 

10 Chrysler, Irvine, CA 92718 

Phone: 714-581-6770 FAX: 714-581-9240 
Telex: 510-601-4525 

Answer back Advanced Logic 


FlexCache 16386 and FlexCache 20386 are trademarks of Advanced Logic Research, Inc. Compaq DeskPro 386 & 386/20 are trademarks of Compaq Computer Corp. IBM PS/2 is a 
trademark of International Business Machines, Inc. Prices and configurations are subject to change without notice. 
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Do you have 
what it takes 
to be an ALR 


Can you cope with fame? Can you be 
"ALR products make headlines. Broad = hes 
exposure from trade reviews and Yes Мап"? 

national advertising campaigns create "We've had to | 
public demand. This makes ALR dealers learn to say yes, 
very popular." alot. Yes to 
Alan Weinberger - President - speed, power 
The ASCII Group, a 180 member and 
nationwide chain affordobility. Yes 
: = to Novell 
expandibility 


P 
әй" 


Can you say goodbye to 
your middleman? 
"ALR only sells through authorized 
dealers which means you dont get a 
knife stuck in your back. It also means 
direct support from the factory. 
Support from ALR's sales staff, cus- 
tomer service staff and technical sup- 
рой staff. ALR або offers Dealer 
Incentive Programs such as Flooring, 
Co-Op Advertising, and some of the 
highest margins in the industry." 

Tom Diroff - President - 

Technology Partners, Ann Arbor, MI 


Circle 10 on Reader Service Card (Dealers: 11) 


and a complete 
variety of 
networking 
solutions." 


Can you handle success? 


dealer? 


Sam Woo - President - 
Micro Age Computer Store, Dallas, TX 


If you think you can live with this kind of success, you may 
have what it takes to be an authorized Advanced Logic 
Research Reseller. If you know you can handle satisfying 
customers with the most advanced computing systems 
available, or your looking for an ALR dealer who already 
is, са! ALR today at 


1-800-366-2574 and we'll send 
you dealer information 

and a product package. 
Maybe you do have 


what it takes. 


Ak 


Advanced Logic Research, Inc. 


10 Chrysler, Irvine, CA 92718 
714-581-6770 
FAX: 714-581-9240 


Telex: 5106014525, 
Answer back Advanced Logic 
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ONIY $6.65! 


Monthly Software for | 8 === 
ІВМ РС", Apple II", or | B. 
C-64/128'" 


Learn From the Experts 


Draw on the vast experience of our M — 
editors to provide you with at 
carefully selected software E - i 

you can use each month, from — 
spreadsheets to role-playing х 
games, from telecommunications to 
accounting to recipe programs. With 
easy-to-use documentation, you will 
master each new application with 
confidence and ease. 


Become Experienced Inexpensively 


Without investing a fortune, our monthly software will help you to see 
why your personal computer is the most versatile and powerful tool you 
own. You will know more about your computer, its capabilities, and 
software for it, than you would have thought possible. At $6.65 a month, 
our monthly software is the best value in software today. 


Try our Monthly Software for Three Months 


Every month your postman will bring you the latest issue of our 
monthly software, contained on two unprotected 5%” diskettes. Each | 
issue is chock-full of our best software, including utilities, games, 
home and business applications, and educational programs. Order 
now and receive a special software gift absolutely frec. 


Sharpen Your PC Skills and 
Build a Great Software Collection 


Reviewers Love Our Monthly Software! 


^ . Big Blue Disk offers games, educational programs, product 
reviews, programming utilities, and even commercial 
programs. We bad more fun than an ant at a picnic, and we're 
going to subscribe/. . RATING: ШШ Valuc for Money” 

Se ee eee а FEET ЛА» FAMILY COMPUTING 


Softdisk rating: WEBE” .................... INCIDER, APR. 1987 


^. . 4 bigbly recommend Loadstar. If you can afford only one 
disk service, make it Loadstar..." 
SIO CE Oe Tere STEVE LEVIN, COMMODORE MICROCOMPUTERS 


BiG BLUE DISK (IBM PC version) 
Contents of Issue #17 


Casino Craps Vegas-style dice game. 
Puzzle 15 Slide-the-tiles puzzler. 
Label Printer Keep your address 
book on file. Select & print labels. 
Alfredo’s Hulking Hubris Comedy 


digital animated cartoon. 
Print Shop™ Images For use with 
Brgderbund’s® popular program. 
A Pair of Sorts Compare 2 popular 
sorting algorithms in action. 
Diskette Cookbook Includes Cajun 
recipes. Also add your own recipes. 

* And much more! 


Apple П, C64/128, ІВМ PC, and Print Shop are trademarks of Apple Computer Inc., Commodore Business Machines Inc., International Business Machines Inc., 
and Broderbund Software, respectively. Available at Waldenbooks, B. Dalton Booksellers. and fine bookstores everywhere (cover price $9.95). 


Y Please rush my free gift and start my three month 
es! subscription for only $19.95 postage paid. 1 
understand that this is a trial subscription and that I am under по 
obligation to continue beyond three months. (Overseas $27.95) 


C) BIG BLUE DISK™ for IBM PC and compatibles. (5»4" disk) 
О BIG BLUE DISK™ for IBM PC and compatibles. (312” disk) 
C SOFTDISK™ for Apple II family & compatibles. (5%4” disk) 
CI LOADSTAR™ for Commodore 64 & 128 family. (554 disk) 


Name 
Address 
City State... Zip 
Telephone 
m) VISA/MC [ AmEx C Payment Enclosed 


Exp. Date . .— . 


aid Toll Free 1-800-831-2694 


Louisiana residents include 4% sales tax BYOBB 
SOFIDISK * P.O. Box 30008 * Shreveport, LA 71130-0008 
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EREE the bonus gift listed below for your computer 
when you order the next three issucs of our 
monthly software for your IBM PC, Apple II or C64- 128. 


FREE for IBM PC — "Best of BIG BLUE DISK" when you order 
BIG BLUE DISK. Nine of the best programs from recent issues. 


FREE for Apple II — 400 Print Shop™ Graphics on two disks 
when your order SOFTDISK — Not available elsewhere. 


FREE for C-64/128 — "Best of LOADSTAR" when you order 
LOADSTAR. 14 of the best programs from recent issues. 


Your Satisfaction Guaranteed 


If you are not satisfied with your purchase for any reason, 
return your first issue for a full $19.95 refund. The free 
gift is yours to keep. You can't lose. 


Circle 36 on Reader Service Card 


Staff-written highlights of developments 


MICROBYTES 


in technology and the microcomputer industry 


Device Could Break the Chains Between 


Portables and Batteries 


À new device that converts RF energy 
into DC is capable of powering small 
electronic devices, such as laptop com- 
puters, and could free portables from 
"battery bondage.” “Using this de- 
vice, you'll never need batteries for your 
laptop again," Sonic Electric Energy 
Corp. president Ray Weilage told Micro- 
bytes. He said the company has been 
showing a "prototype RF-powered com- 
puter" at its headquarters in Atlanta. 

According to Rick English, technical 
analyst for Prudential-Bache, **Sonic's 
patent for the RF conversion device has 
been approved. They have a lock on the 
technology." 

Weilage said Sonic has successfully 
shown the device is capable of powering 
small color TV sets and other little 
units, such as portable radios. "How- 
ever, the expansion of the technology 
into computers and television sets opens 
a new field for making these units por- 
table and power-source self-sufficient, " 
he said. 

“We have a cell that converts radio 
frequency to direct current under 66 


MHz. That's on the other end of the 
spectrum from NASA's experiments 
with microwaves to power an airplane 
type of thing. We're on the other end of 
the spectrum working with the longer 
wavelengths," Weilage said. 

The actual device is “very similar to 
the photoelectric cells that convert light 
to energy. It's the same thing, except 
that we're converting radio frequency to 
energy," Weilage said. 

To power a laptop computer would 
take a box about the size of a pack of 
cigarettes. Weilage said the unit would 
add virtually no weight to a laptop and 
ie cost a manufacturer “about 

20." 

The Sonic device draws the RF fre- 
quency from an antenna based on the 
Tesla coil theory. The efficiency of the 
device, Weilage claimed, stems from 
having reduced the Tesla coil to a 
microchip. “Bell Labs was the first to 
implement the Tesla coil technology on 
a microchip,” said English, “but they 
were using it for a ‘what if we could do 
this’ type of experiment.” 


“ОВАМ Scam": Atari Chief Slams Shortage 


America's computer industry is 
starved for computer chips, Japanese 
semiconductor firms are raking in the 
profits, and Atari CEO Jack Tramiel 
thinks it's all a scam—“the DRAM 
Scam,” he calls it. 

Tramiel used a press conference at 
the CeBIT '88 computer exhibition in 
West Germany to assail the *'short- 
sighted and underhanded” trade policy 
of the U.S. and to denounce the “so- 
called DRAM shortage." He claimed 
there is plenty of chip man 
capacity in the world; however, because 
of trade agreements between Japan and 
the U.S., the supply can't match the 
demand. 

“This is a case of calculated short- 
age," said Tramiel; the trade policy has 
foisted a classic manifestation of the 
Law of Unintended Consequences on the 
computer industry. A trade sanction 
against Japanese chip makers, intended 


to stop the "dumping" of low-cost 
chips on the American market while al- 
lowing the survival of the U.S. chip in- 
dustry, has backfired, he said. As a 
result, there's a shortage of dynamic 
RAM chips and a dramatic increase in 
their price, which in turn has meant 
higher prices for computers. 

Nine months ago, DRAMs sold for 
$1.50. “Today on the spot market, those 
same chips cost $6," Tramiel said. 
“That’s not profit. That's robbery.” 
The current world demand for DRAMs 
runs around 100 million per month, ac- 
cording to Tramiel; the total U.S. out- 
put is only 10 million. “И didn't take the 
Japanese long to figure out that they 
could get a higher price for selling fewer 
chips. They don’t mind profiting from 
America's stupidity." 

Tramiel wasn't totally negative. “I 
don't see this chip shortage lasting more 

continued 


Nanobytes 
* The hottest thing our traveling 


news hand saw at the massive 
Hannover Fair in West Ger- 
many—or at least it was treated as 
if it was the hottest thing—was a 
Macintosh 512K-byte clone. 
Representatives of a Taiwanese 
manufacturer had brought the il- 
licit box to show to a select few. 
The fact that it used illegal copies 
of the Mac ROMs made the reps 
a little secretive. “We are not cer- 
tain that Apple can maintain its 
grip on the technology,” one of 
them said. “We feel it is a possi- 
ble violation of U.S. antitrust 
laws." Asked what such a clone 
might sell for, the spokesperson 
said, “We would like to see the 
computer sell for around $795." 
* Although some expect the 
shortage of memory chips to 
lighten up soon, computer 
makers are wrangling to get mem- 
ory wherever they can. We've 
heard that certain Japanese semi- 
conductor companies have been 
quietly distributing 4-megabit dy- 
namic RAM chips to select cus- 
tomers. The DRAM shipments 
are invoiced "test samples" or 
"research samples," which could 
indicate that the chips are being 
offered in advance of actual pro- 
duction quantities. Japanese 

firms are increasing their outputs 
of dynamic RAMs; analysts say 
the few U.S. companies that sup- 
ply DRAMs had better do the 


same. 
• MIPS Computer Systems 
(Sunnyvale, CA) claims "sus- 
tained performance" of 20 VAX 
MIPS with its new RISC proces- 
sor, the R3000, which is about. 
three times the claimed 
power of Sun's SPARC chip. 
The 25-MHz chip will be supplied 
by Integrated Device Technol- 
ogy, LSI Logic, and Performance 
Semiconductor. Perhaps as im- 
portant as MIPS's new chip is its 
agreement with AT&T to de- 
continued 
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velop an application binary inter- 
face (АВГ) that will allow binary 
compatibility of Unix applications 
across all systems using MIPS 
processors. MIPS spo rsons 
claimed the AT&T deal sets 
them on equal status with Sun’s 
SPARC architecture in relation 
to Unix. However, Sun will jointly 
develop Release V of Unix Sys- 
tem V with AT&T. 
* Tandy (Fort Worth, TX) is 
now licensing its easy-to-compre- 
hend DeskMate interface to de- 
velopers. DeskMate is a pictorial 
interface that works on 8088, 
8086, and 80286 computers. It 
takes up only 384K bytes of 
memory. Some of the software 
publishers saying they'll write 
for the environment include 
Symantec, Electronic Arts, 
Broderbund, Intuit, Sierra Online, 
Software Publishing Corp., and 
Activision. Tandy marketing di- 
rector Ed Juge said that because 
DeskMate is so easy to use, it will 
help sell “а ton of computers." 
* Epson America (Torrance, 
CA) cut the suggested price of its 
Equity III 4- computer with a 
hard disk drive by $196 to $3299 
and the floppy disk drive version 
by $96 to $2199. The bad news is 
that the price of the LQ line of 
24-pin printers went up (except for 
the LQ-2500): the LS-500 went 
up $30 to $529, the LQ-850 up 
$50 to $849, and the LQ-1050 
up $100 to $1199. 
* G-2 Inc. (Milpitas, CA) has 
gotten into the growing IBM-com- 
patible business with three new 
products: a chipset compatible 
with IBM's PC XT and PS/2 
Model 30 and supporting clock 
speeds up to 10 MHz, а УСА 
chip, and a trio of chips that G-2 
"replaces most of the ICs" 
used to build AT compatibles and 
systems based on the 80386. 
Samples are ready DOW. 
* U.S. companies will spend 
$20 billion on software and re- 
lated services this year, a new 
report claims. Based on interviews 
with 137 Fortune 500 compa- 
nies, Newton-Evans Research (El- 
licot City, MD) says packaged 
software will account for about 
$12.5 billion of that sum. The 
researchers say that 350,000 
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than 6 or 9 months," he said. He also 
announced that Atari hopes to either buy 
or build its own semiconductor plant 
within the next 12 months. 

Atari will hold the line on the prices 
of its systems, Tramiel said. (Atari is re- 
portedly currently buying chips, under 
contract, from Japanese manufacturers 
for $2.50 each.) "So maybe we only 
make $55 million next year instead of 
$57 million," he told an applauding 
European audience. Europe receives the 
largest share of Atari's computer 


Regardless of its causes, the current 
shortage of DRAM chips is preventing 
Atari from manufacturing enough 
Mega STs to supply the U.S. market, 
company marketing director Neil 
Harris said. 

Because of Atari’s popularity in Eu- 
rope, most machines, which are manu- 
factured in Taiwan, are being delivered 
to European customers. Atari has held 
back advertising and marketing of the 


Motorola has established its 68000 as 
one of the powerhouse processors in the 
microcomputer market. Now the com- 
pany’s Microprocessor Products Group 
(Austin, TX) is aiming for similar suc- 
cess with the 88000, its 32-bit reduced- 
instruction-set computer (RISC) pro- 
cessor. The 88000 is based on a 
Harvard-style computer architecture, 
with separate address and data lines for a 
p 's code and data. These dual 
"paths" allow code and data operations 
to operate in parallel, which improves 
throughput. 

The 88000 is composed of three 
chips: the MC88000 central processor 
and two MC88200 cache/memory 
management units (CMMUS) that super- 
vise the code and the data paths. The 
MC88000 has a register file of thirty- 
two 32-bit registers, built-in integer 
and floating-point math units, an exten- 
sible instruction set, and an extensible 
architecture. The extensible architecture 
is made up of eight special function 
units (one is the floating-point math 
unit) with 256 reserved op codes that 
allow a vendor to expand the 
MC88000's capabilities. Such expan- 
sions might include transcendental func- 
tion support or a serial driver. The 
MC88200 CMMU has a built-in 16K- 
byte memory cache and performs bus 
snooping to maintain cache coherence. 

A scoreboarding function in the 
MC88000 maintains validity of the reg- 
ister file contents. For example, if a 
multiply operation uses two register 


Mega ST on this side of the Atlantic, 
Harris said. 

The shortage of Mega STs in the 
U.S. has also put a damper on Atari's 
laser printer, which depends on the 
large memory capacity of the Mega ST 
for effective performance. Unlike most 
other laser printers, the Atari unit has no 
internal memory of its own but uses 
part of the Mega ST's 4 megabytes of 
RAM, which is actually a more effi- 
cient and cost-effective use of memory 
capacity, according to Harris. 

Atari continues to delay production 
of its MS-DOS computer, announced 
more than a year ago. "It came down 
to a choice between manufacturing STs 
or MS-DOS machines," said Harris. 
“The MS-DOS machine is ready to go 
but won't go into production until the 
RAM shortage goes away." Harris said 
that Atari expects the DRAM shortage 
to start easing by the third quarter of this 
year and still has plans to aggressively 
market the Mega ST in the U.S. 


Motorola Pushing 88000 as Chip of the Nineties 


values, and the contents of one of the 
registers is invalid (perhaps the fetch in- 
struction loading the target register is 
still in progress), the scoreboard will 
stop the multiply operation until the 
fetch operation is completed. Score- 
boarding lets software designers write 
RISC software without becoming mired 
in the details of moving data through 

the processor. It also allows certain code 
optimizations to be performed. Pro- 
grams written for the 88000 are typically 
10 percent larger or smaller than 
equivalent programs written in 
MC68020 code, according to Motorola 
officials. 

From the beginning, both the 
MC88000 and the MC88200 were de- 
signed to support tightly coupled 
multiprocessing. You can use up to four 
MC88000s in parallel to boost process- 
ing power, or, if your application de- 
mands it, you can combine up to four 
MC88200s on a path to expand the 
path's memory cache to 64K bytes 
(128K bytes total). A single 20-MHz 
88000 processor runs at about 15 to 17 
million instructions per second and 
34,000 Dhrystones. Motorola offers 
boards with combinations of one, two, 
and four 88000 processors. 

In what's shaping up as a trend, 
companies are bringing out support tools 
with their new chips rather than just 
saying, "Here's the silicon, baby; you're 
on your own." For the 88000, there's 
an optimizing C compiler from Green- 

continued 


dBASE Users— Attack 


the Mac with FoxBASE+/Mac 


New Frontiers, No Fears. 


FoxBASE+/Mac gives you the unprece- 
dented ability to run your dBASE pro- 
grams on the Macintosh immediately— 
without changing a single line of 
code! But there's much more. With 
FoxBASE +/Mac you can create 


beautiful, robust applications that 


are truly Mac-like —using the 
familiar dBASE language! 


Speed and Power. 


FoxBASE + /Mac gives you speed to 
burn — plus the power and performance 
you've come to expect from Fox. In fact, 
FoxBASE + /Mac is by far the fastest 
database system available on the Mac 
today— up to 200 times faster! 


View Window. 


The View Window is the master control 
panel for FoxBASE + /Mac's graphical, 
non-programming interface. Use it to 
open and close files, set up indexes, 
establish relations, access BROWSE, and 
even to modify database structures! 


BROWSE. 


FoxBASE +/Mac’s BROWSE feature 
brings new convenience and power to 
database display and editing! You're in 
complete control — BROWSE lets you 
dynamically adjust the size and order of 
fields displayed, add or delete records, 
and split the window to show different 
database sections side-by-side. Together, 
BROWSE and View Windows eliminate 
the need to write programs for common 
database operations! 


Integrated Graphics. 


Copy and paste graphs, charts, diagrams 
and even pictures into your database — 
instantly! FoxBASE + /Mac gives you the 
power to display these graphics, or 
merge them into reports and documents! 


FoxBASE+ and FoxBASE+/Mac are trademarks of Fox 
Software. dBASE and dBASE ИТ PLUS are trademarks 
of Ashton-Tate. Macintosh is a trademark of Mcintosh 
Laboratory, Inc., licensed to Apple Computer, Inc. 
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You can create stunning screens like this with FoxBASE + /Mac —immedíately! 
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This actual FoxBASE -- /Mac screen photo illustrates the View Window, 
Command Window, Integrated Graphics, Memo field editing, 
Trace and Debngging Facilities, and the BROWSE feature. 


Command Window. 
FoxBASE + /Мас'з Command Window 
gives both experienced developers and 
novice user ultra-convenient access to 
the dBASE command language —just 
type a command into the Command 
Window, and it's executed! 


Get The FoxBASE+/Mac 
Facts Now! 


Call (419) 874-0162 for more information 
about FoxBASE+/Mac., Or visit your local 
software retailer. 


FoxBASE+/Mac is part of the award-winning 
family of products from Fox Software. 
FoxBASE+ has been given the prestigious 
Editor's Choice award by PC Magazine, and 
scored an impressive 9.2 out of a possible 10 
when tested by Info World's Review Board! 


FOX Software — 
Nothing Runs Like a Fox. 


Fox Software, Inc. (419) 874-0162 
118 W. South Boundary FAX: (419) 874-8678 
Perrysburg, OH 43551 Telex: 6503040827 
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* C+ + is now available for 
workstations from Apollo Com- 
puter (Chelmsford, MA). 

Apollo's version of the object- 
oriented programming language, 
called Domain/C + +, is based on 
AT&T's C+ + translator. The 
company intends to integrate the 
language with its Distributed 
Debugging Environment later this 


year. 
* Since many IBM-compatible 
computers have high-resolution 
ЕСА ог УСА monitors, the 
company known for bringing 
graphics to monochrome PCs, 
Hercules Computer T: ( 
(Berkeley, CA), has had to turn 
to other areas of the graphics mar- 
ket. Hercules is working on sev- 
eral products for enhancing the 
performance of VGA-based ma- 
chines such as the IBM PS/2. The 
firm is also developing similar 
products for the Macintosh II. 
The УСА package will coexist 
with an existing УСА board, con- 
nected via the VGA card's fea- 
ture connector. It will allow you to 
use Hercules' RamFonts on a 
УСА system and will also “im- 
prove the performance of current 
bit-mapped graphics applica- 
tions," according to Hercules 
CEO Jim Harris. Hercules hopes 
to show the VGA board at Fall 
COMDEX, with a Macintosh ver- 
sion following close behind. 
° Saba Techn 
ton, OR) has retooled its Page. 
Reader scanner to handle draft 
type from dot-matrix printers and 
to be a little faster at reading 
pages (about one per minute, the 
company says). The $1299 Page 
Reader 2.0 also now supports the 
Tag Image File Format, which 
means the graphics can be used in 
PageMaker and other programs 
that accept TIFF files. 
* The Computer Security In- 
stitute will demonstrate viruses 
and virus detectors at its confer- 
ence for users of IBM and DEC 
systems. The program will em- 
phasize network security, with 
sessions covering Ethernet and 
MacVAX networks. The event 
happens this month (June 13-15) 
in Arlington, VA. For more infor- 
mation, phone Irene at (617) 
393-2600. 
è The market for used micro- 
computers has reached $1.2 bil- 
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hill, with FORTRAN, Pascal, Lisp, 
and Prolog | s available in mid- 
1988, and COBOL and Ada languages 
available in the second half of 1988. 
Tektronix has its DAS 9200 logic ana- 
m with a MC88000 probe for hard- 
ing and testing. Phoenix 
Technologies and Insignia Solutions an- 
nounced programs to allow MS-DOS 
applications to run on the 88000. 


Anticipated uses for the 88000 in- 
clude large-scale parallel processing 
projects, big banking systems, AI 
workstations that use three-dimensional 
graphics, CAD systems manipulating 
three-dimensional objects, and jobs 
(such as in aerospace) that demand 
fault-tolerant computing. Tektronix has 
said it will incorporate the 88000 in 
color graphics workstations. 


U.S. Firms Show Workstations Overseas 


Although Atari and Commodore are 
known in the U.S. primarily for their 
low-cost home computers, both com- 
panies continue to work at high- 
performance machines. At the recent 
Hannover Fair in West Germany, they 
talked about their Transputer-based 
systems and Unix boxes that are in the 
works. 

Atari demonstrated prototypes of its 
system based on the INMOS Transputer, 
the Abaq, at COMDEX in November. 
The company will ship “about 100 Tran- 
sputers to developers in the next 
month," president Sam Tramiel told us 
at Hannover. 

Commodore also announced its own 
Transputer-driven system. The company 
claims a processing rate about 10 times 
faster than an IBM PC AT. Each chip 
has four high-speed serial connections 
in addition to a normal bus. Four addi- 
tional Transputers can be connected to 
the main processor. 

Commodore is developing its system 
with a large-scale research institution, 
Gesellschaft fur Biotechnologische 
(the Society for Biotechnology Re- 
search). Commodore plans to develop 
a high-performance workstation around 
the Transputer for use primarily in lab- 


oratories and industries. This project is 

based on the Amiga 2000, which, 

when equipped with the Transputer sys- 
tem, offers a greatly enhanced graphics 

capability for such applications as mod- 
eling molecular structures. 

Atari showed us a prototype of a 
Unix workstation. The system, when 
available, would be shipped with Unix 
System V version 3.1, according to 
Shiraz Shivji, Atari's head of research 
and development. However, the working 
unit that we saw demonstrated was a 
wire-wrapped prototype. Shivji said the 
actual boards are now being manufac- 
tured and that Atari will begin shipping 
systems to developers in "two or three 
months,” 

The workstation will have at least 4 
megabytes of RAM, use a VME bus, 
and support Sun's Network File Struc- 
ture. The system is based on the 68030 
chip. It will use the International Stan- 
dards Organization model for network- 
ing, have a SCSI port, and use X-Win- 
dows, Shivji said. 

Commodore is also developing a 
Unix workstation. The Commodore 
model is based on the 68020 chip and 
will first appear as an add-on board for 
the Amiga 2000. 


Mac the Mouth Shows How We Speak 


You speak into a microphone. On the 
screen of a Mac II, you see a cross- 
sectional animated diagram of a per- 
son’s head. As you speak, you see the 
lips, the teeth, and the tongue move in 
sync with your voice. You think to your- 
self, “Gee, I didn’t know my tongue 
moved so much.” 

What makes this animation possible 
is a program under development by a 
small San Diego firm called Emerson 
& Stern. The primary purpose of the 
program, informally called Mac the 
Mouth, is to help peaple who have 

According to Jan Zimmerman, the 
CEO of the company, the program will 
help speech pathologists to correct 


speech problems that may be caused by 
hearing impairments, stroke, or head 
injury. It may also help people who want 
to lose their accent or develop a 

different one. 

Mac the Mouth works by digitizing 
the sounds that a person makes when he 
or she says a word and breaking them 
down into a series of frequencies, simi- 
lar to a standard spectrogram. The pro- 
gram then translates these sounds into an 
animated diagram of a person's mouth. 
The effect is almost that of being able to 
look into someone's mouth and watch 
his or her tongue move. 

The program will allow people with 
speech impairments to have visual feed- 

continued 


You can spend thousands of dollars 
for three dimensional CAD software 
and stil] not get the power and 
capability that DesignCAD 3-D j 

offers for a remarkable $299! DesignCAD 3-D is 
proof positive that you don't have to spend a fortune 
for quality. 


DesignCAD 3-D allows you to develop and advance 
any design in 3 dimensional space, while providing you 
with features such as shading, hidden line removal, 
printer and plotter support. DesignCAD 3-D's extensive 
file transfer utilities allow you to: transfer documents 
to and from IGES, DXF HPGL, transfer to GEM and 
Post Script and to read ASCII text files and X, Y, Z 
coordinate files. It allows up to 4 simultaneous views 
(any angle or perspective) on the screen. Complex 
extrusions, extensive 3-D text capabilities, auto 
dimensioning and a host of other 

features are all included with 

DesignCAD 3-D, all at no extra 

charge. 
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The compatibility that 

DesignCAD 3-D offers you means 
that it can be used with almost any 
PC compatible system. It supports 
more than 200 dot matrix printers, more than 80 plotters 
and most digitizers and graphic adapters. DesignCAD 
3-D can read drawings from most other CAD systems. 


The best reason to buy DesignCAD 3-D is not the low 
price, the performance or the compatibility. The best 
reason is the amazing ease of use. DesignCAD 3-D's 
powerful commands mean that you can produce 
professional 3-D drawings in less time than you thought 
possible. In fact, we think you'll agree that DesignCAD 
3-D is easier to learn and easier to use than any 3-D 
CAD system for IBM PC, at any price! 


See your local computer dealer for DesignCAD 3-0, or contact: 
ee " 
s Ame rican 
Small Business Computers, Inc. 


327 S. Mill St, Pryor, OK 74361 
(918) 825-4844 FAX 918-825-6359 
Telex 9102400302 


JUNE 1988 * BYTE 15 


lion, according to the National 
Association of Computer Dealers 
(Houston). Despite specialty 
stores and "computer brokers, " 
most used computers are sold in 
traditional ways: friend to friend 
or via classified ads, an NACD 
spokesperson said. 

* Okay, he's rich and famous. 
But is he happy? “I’m frustrat- 
ed,” said Apple vice president 
Jean-Louis Саѕѕее. “I see the 
power of computing, but we're 
not doing it," he told an audience 
at the University of California at 
Berkeley. “We’re not building 
networks or systems that can be 
used by normal people." Gassée 
warned that the “techno-clergy” 
must not become isolated from the 
rest of society. ‘The idea of 
10,000 remote databases means 
absolutely nothing to most 
people," he said. 
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back on the sounds they are producing 
and the way they are producing them. In 
normal operation, a person will watch 
the diagrams that are produced when a 
speech pathologist says a word and 


then try to duplicate those same patterns. 


According to Zimmerman, the soft- 
ware has already helped one of the com- 
pany's programmers. The program- 
mer, who emigrated from Thailand, had 
trouble pronouncing the “1” sound in 
words such as “really.” By using the 
program, she was able to see where her 
tongue should be correctly placed and 


*was able to produce the correct sound. 


Zimmerman hopes to have Mac the 
Mouth ready in about 6 months. It will 
be available only for OEMs. No pric- 
ing data was available. 

The significance of Mac the Mouth 
may extend beyond speech pathology. 
Emerson & Stern's Zimmerman says 
the company is exploring the possibility 
of combining Mac the Mouth with a 
grammar parser to develop a system for 
speech recognition. Such a system, 
Zimmerman says, would be speaker-in- 
dependent, since we all use the same 
patterns of mouth movement to produce 
a particular sound. 


Laser Printers Getting Higher Resolutions 


You might not notice it, but higher- 
resolution laser printing is on the way. 
Several companies, including Fujitsu, 
Agfa-Gevaert, and Itek, demonstrated at 
the recent Hannover Fair in West Ger- 
many a new breed of laser printer based 
on a Canon engine and capable of pro- 
ducing output with a resolution of 400 
dots per inch. And at least three com- 
panies introduced printers with resolu- 
tions of 500 dpi or better. These 
higher-resolution models represent a 


coming trend for the desktop publishing 
market as the gap between typesetting 
and desktop publishing narrows, accord- 
ing to analyst Tim Bajarin, vice presi- 
dent at the market research firm Cre- 
ative Strategies. 

Although the higher-resolution laser 
printers (500 dpi and beyond) sound im- 
pressive, their effectiveness is lost on 
the lower-grade paper used in most of- 
fices. At 400 dpi, the ink sufficiently 
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With Mapinfo, More Ways 
Than Ever To Map Your Data 


Pin Map. Automatically use your existing Presentation, Use powerful graphics Visual Database. Draw anything from 
database (from dBASE 111 or others) or county) or draw your own (sales commands to add your own titles, a floor plan to aircraft design. Store data 
with street maps that we can supply regions, election districts, etc.). Create legends and text. Create arrows, on any point or region. Create multiple 
Maps from over 300 US. cltles and a database for the region (population, windows ог callouts. Tum on or off labels layers to add flexibility to your display 


Thematic. Use our boundaries (state 


tows contain all addresses, accurate to average income, etc.) Color code of points, streets, bridges, regions, 


the correct block and side of the boundaries or entire regions based on etc. 
street. Type any address and Маріпіо parameters you define. 

will find it for you. Call to the screen 

your complete record 


And that’s just a sample. If you need to map your data, Mapinfo can do it for as little as $750. IBM PC or 
100% compatibles, with 640K memory, a hard disk drive, and graphics capability. 


To order, сай 1-800-FASTMAP In New York State, call 1-518-274-8673 (Telex 371-5584). 
Mapinfo Corp., 200 Broadway, Troy, NY 12180 


dBASE № ts a trademark of Ashton-Tate. IBM and IBM PC are trademarks of International Business Machines Corp. 
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If you've got better things to do than debug pages and 

pages of code, vou need ASYST? It’s the programming 
environment developed specifically for scientific and 

engineering applications. 


ASYST simplifies data analysis and graphic display. 
and integrates them with data acquisition. Using 
ASYST, you can replace pages of low-level code with a 
few specialized commands. And it's easy totailor to 
vour changing applications. ASYST s simple 
configuration menus and our technical support will 
get you up and running quickly—and keep you there. 


Call and discuss your application with one of our 
technical specialists. Or request more information. 


Just make the next line of code you enter 
1-800-348-0033. It'll put vou on-line with ASYST, 
thescientific way to program. 

Features: 

а Analog-to-Digital, Digital-to-Analog, and Digital МО Support 
B GPIB/IEEE-488 Interface 

B RS-232 Interface 

@ Sophisticated Analysis and Graphics 

System requires IBM PC, ХТ. AT, or 100% compatible. 


SOFTWARE TECHNOLOGIES, NC 
100 Corporate Woods 
Rochester, NY 14623 
1-800-348-0033 (or 716-272-0070) 


System Developers: Ask about our new ASYST Run-time License. 
ASYST is a trademark of Asyst Software Technologies, Inc. 


ІВМ, IBM PC. IBM PC/XT and IBM PC/AT are registered trademarks 
of International Business Machines Corporation. 
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“bleeds” to fill in the “step effect" that 
is typical of desktop publishing fonts. 
Anything above 400 dpi is wasted be- 
cause of this bleeding, many desktop 
publishing experts say. And most eyes 
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can't differentiate between 400-dpi and 
600-dpi output. 

However, several software houses, 
including Aldus (of PageMaker fame), 
say they'd upgrade their page-makeup 


programs to support 400-dpi printers. 
Toshiba and Kentek showed new 
printers using Phoenix's PostScript 
clone. Kodak had a four-color laser 
printer producing 17 pages a minute. 


Nashville Cats Plugging into MIDI 


Would “Your Cheatin’ Heart" sound 
any different if Hank Williams recorded 
it today? Nashville, known as Ameri- 
ca’s country music capital, is home to 
hundreds of musicians who’ve plugged 
into computers as a tool for composing 
and recording. 

“This is a pretty computer-based 
city,” said Tom Gerber, a MIDI studio 
technician and editor of a Nashville 
MIDI newsletter. “People are surprised 
when they come here and see what is 
going on. А lot of people are using Mac- 
intoshes for various parts of music pub- 
lishing." Despite Apple's relatively late 


arrival on the electronic music scene 
with its MIDI adapter for the Mac and 
IIGS, the Macintosh is one of the fa- 
vorite electronic axes of Nashville 
musicians. 

Gerber noted that already five major 
recording studios are using Macintoshes 
in one way or another. “Some of them 
even started as MIDI studios," Gerber 
said. “West Park Studios uses three 
Macs for sequencing, mixing control, 
and sound editing. DBS Studios uses a 
number of Macs, and Masterfonics, one 
of the top CD recording and mastering 
studios, uses them with MIDI.” 


“Right now, most of the work is 
done on Mac Pluses and SEs," Gerber 
explained. “There are software com- 


‘patibility problems with the Macintosh II 


due to copy-protection schemes right 
now, but that is supposed to change in 
the next few weeks, and we'll see more 
Mac Ils involved in MIDI here in 
Nashville." 

"Nashville is more than just country 
music,” Gerber noted. “I’ve done some 
‘space’ music with the Mac for some 
performances. And many publishing 
houses use the Macs and MIDI for 
their lead sheets.” 


TECHNOLOGY NEWS WANTED. The news staff at BYTE is always interested in hearing about new technological and 

scientific developments that might have an impact on microcomputers and the people who use them. We also want to keep track 
of innovative uses of that technology. If you know of advances or projects that involve research relevant to microcomputing and 
want to share that information, please contact us. Call the Microbytes staff at (603) 924-9281, send mail on BIX to Microbytes, 
or write to us at One Phoenix Mill Lane, Peterborough, NH 03458. 
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The Graphics Toolkit for 
Contemporary Software Developers 


Alreadv the fastest and most 
_ powertul graphics toolkit on the 
market, the new HALO* delivers 
subroutines and device support for 
we contemporary applications 
in publishing, office automation, 
vision, and image processing. 


HALO '88 is à device independent 
library of 190 graphics subroutines. 
It is compatible with 18 - 
programming languages, and over 
140 hardware devices such as image 
scanners; graphics, vision, and 
imaging boards; printers and 
plotters; and mice. HALO '88 is 
designed for the complete IBM 
compatible microcomputer line 
including the PS/2 and УСА. 


Today's Tools for 
Tomorrow's 
Applications 

HALO '88 has new subroutines 
which control scanners and scanned 
images — even images which are 
larger than screen resolution and 
available memory. Extended 
character set support enables | 
software developers to address IBM's 


full 255 characters in graphics and to 
design foreign language fonts. 
Among contemporary HALO ‘88 
applications are CAD, Computer- 
Based Training, Presentation 
Graphics, Graphic Arts, Mapping, 
Machine Vision, Silicon Wafer 
Manufacturing, Sound System 
Design, Vehicle Scheduling and 
Routing, and Real Estate. 


Join the HALO Family 
HALO has an installed base of 
60,000+ end-users, hundreds of 
site-licensed corporations, 
government agencies, universities, 
and national laboratories and most 
importantly, over 220 Independent 
Software Developers (ISVs) who 
market applications written with 


HALO. 


HALO ‘88 provides the software 
designer with the richest 
environment of graphics tunctions; 
the programmer with reliable and 


“HALO 


Are postibiüties wh 
graph" s and imaging 
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well-documented tools, and DP 
managers with continuity of user 
interface and database format. 


Reach for the Future 


И you need high performance 
graphics development software that 
provides a migration path to OS? 
and other future technology, follow 
the industry leaders — call (800) 992- 
HALO (4256). 


HALO '88 is just $325 and includes 
all device drivers, 20 fonts, vour 
choice of one compiler binding, 
completely new documentation, an 
interactive tutorial and tree 800% 
technical support. Update from 
HALO for $150. 


Ask about the new HALO 
Programmers' Workbook which 
provides C program examples for 
HALO '88 applications developers. 


media cybernetics 
8484 Georgia Ave. 

Silver Spring, MD 20910 

(301) 495-3305, (800) 992-HALO 
HALO i5 а registered trademark ot Media Cybernetics, Inc 


IBM PS 2. VGA and O52 are registered trademarks ot 
international Business Machines Corp 


The new Diconix 300 Desktop and 300w Wide-Carriage 
mistake them for Diconix 150s. Before you 


lain paper printers. So quiet, so small, so fast, you could 
lecide on a PC printer, reflect on these. 


A Kodak Company 


3100 Research Boulevard 
Dayton, Ohio 45420 
1-800-DICONIX 


* Semi-automatic paper handling 
e 308 characters per second 

* [BM & Epson emulation 
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Shuddering, Blurring Solved 

In his review of multiscan color monitors 
(February), George А. Stewart found two 
problems with our Flexscan 8060$ when 
it was connected to the Macintosh II. We 
have fixed both problems. 

The shuddering that occurred during 
disk access was caused by a special cable 
for the Mac II, whose proper pin assign- 
ment was not available when Mr. Stewart 
did his evaluation. We now sell the proper 
cable for the Mac II. 

The blurring was not caused by the 
side of the monitor but generated because 
of a O.l-volt difference in signal levels. 
The Macintosh II's signal level is 0.6 V; 
the VGÀ signal level is 0.7 V. As we re- 
fined the hardware level for matching 
both signals, the blurring problem 
improved. 

Ted Fukada 
Applications Engineer 
Nanao USA Corp. 
Torrance, CA 


Digivision on Monitors 

Having read “Multiscan Color Moni- 
tors," I think you may be interested in 
Digivision's range of multifrequency 
monitors. Compared to corporate giants 
Sony and NEC, Digivision is a relatively 
small company, though it's technically 
advanced in many areas of display unit 
development. In July 1987, Digivision 
successfully launched the world's first 
12-inch autosync monitor, which was 
closely followed by a 10-inch unit in No- 
vember 1987. At present, we are about to 
seek UL listing for these products with an 
eye toward entering the U.S. market. 

The article was extremely interesting 
and technically informative—the best I or 
any of my colleagues have read on the 
subject so far. Previous articles have 
contained minimal technical information 
and descriptions, so your article was a re- 
freshing change. 

Leonora Walker 


Marketing Executive 
Digivision Ltd. 
Leicester, U.K. 


Monitor Misconvergence 

I recently finished your excellent article 
on multiscan color monitors. Yours is the 
first article I've seen that presented an 
objective instead of a subjective review of 
monitors. 
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I'd like to point out, however, a pos- 
sible problem with some of the measure- 
ments. Doing the misconvergence and 
voltage regulation at a specific brightness 
level for each monitor is accurate only if 
each CRT has the same light transmis- 
sion. The faceplate of the CRT can be 
made to give off different percentages of 
the display's light output by using lighter 
or darker glass. The darker the glass, the 
less light output there will be from the 
tube for the same amount of CRT drive. 
However, the darker glass gives a better 
contrast ratio, so less light output is nec- 
essary. For example, if you had a CRT 
with a 90 percent transmission and a 
brightness of 50 footlamberts (ft-L), а 
darker CRT of 45 percent transmission 
would require only 25 ft-L for the same 
contrast ratio. Therefore, it is possible 
that your tests were unfair if a monitor 
had dark glass. 

Misconvergence is a very important 
aspect of a monitor to consider. How- 
ever, judging a series of monitors from 
looking at only one could be misleading. 
The CRT specs for misconvergence are 
typically O to 0.6 millimeter. Therefore, 
it is possible to see one monitor that is 
near perfect and another that is only 


For your information, “voltage regula- 
tion” is referred to as “high-voltage regu- 
lation." The anode voltage of a color 
CRT is typically 24 kilovolts. If there is 
no regulation of this voltage, it will de- 
crease as the screen gets brighter, which 
causes the display size to increase. 

Jim Samuels 

Chief Engineer 

Princeton Graphic Systems 
Princeton, NJ 


Smart EGA Plus Resolution 

In the Product Focus on enhanced EGA 
and УСА boards (March) by Curtis 
Franklin Jr., several errors appeared in 
the chart on page 104. NSI Logic's Smart 
EGA Plus board has a maximum resolu- 
tion of 800 by 800 by 16 colors, and it 
supports VGA modes 11H and 12H, as 
the article states on page 106. The price 
of the board is $199. 

Also, in 640 by 640 mode, I have not 
seen a flicker problem on NSI or other 
boards that are operating normally, so I 
have to assume that you were operating in 
800 by 600 mode. You will see some 


flicker on all current high-resolution 800 

by 600 boards running on the NEC 

MultiSync. This can usually be adjusted 

SO it is not troublesome to the user. The 

degree of flicker is a function of the 

manufacturer of the monitor, the speed of 

the EGA chip/board, and, in some cases, 
the applications software. 

Robert Gallagher 

Director of Sales 

NSI Logic Inc. 

Mariborough, MA 


How About *Ubiquitous 

Electronic Device"? 

“It’s All in the Symbols" by Merrill Cor- 
nish (March) punctures the lid of what 
may eventually be the computer indus- 
try's biggest can of worms. The house- 
hold name of these ubiquitous electronic 
devices signifies a major stumbling 
block—as if we were to call automobiles 
"corner turners," ignoring their many 
other capabilities. 

Mr. Cornish admirably points out the 
difficulties in parsing English language 
text (other languages have other difficul- 
ties), while also mentioning those associ- 
ated with programming languages. But 
most people have a problem envisioning 
all those nonnumeric symbols he talks 
about—for starters, the 52 characters of 
the Roman alphabet that the standard key- 
board can produce in dozens of fonts and 
in a variety of enhancements, such as 
underline, reverse, bold, italics, and so 
on, not to mention the combinations. 
This brings us to tens of thousands of pos- 
sibilities before we start combining these 
letters into words and then into sentences 
and then adding symbols and punc- 
tuation. 

Surely C. L. Sholes (of QWERTY 
fame) would say something like 
*#7@"+%$@ if he could see how his 

continued 
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keyboard has been contorted, aug- 
mented, and Mickey-Moused around just 
to accommodate a tiny number of the pos- 
sibilities that are available on present-day 
computers. 

Many languages use a variety of alpha- 
bets, and some, using pictographs, ideo- 
graphs, and hieroglyphs, don't even use 
alphabets at all. And then there are sym- 
bols—verbal, graphic, or iconic?—that 
are used to represent concepts in music, 
science, religion, finance, road signs, 
and programming conventions, to name a 
few. For example, a red circle with a 
diagonal line drawn in it can represent 
three words, but a cross may represent 
several pages of words. 

Relational databases, hypertext, expert 
systems, and so on represent the first step 
of a thousand-mile journey. It is a para- 
dox that computer cognoscenti who can't 
abide last year's 16-bit processors wres- 
Це daily with a keyboard that was de- 
signed for mechanical typewriters about 
115 years ago and ASCII that was de- 
signed for teletype machines about 45 
years ago. Mr. Cornish's article has 
given us a hint of the revolutionary 
changes that will be necessary in soft- 
ware and in hardware before we can begin 
to realize the potential of these devices 
after we change the name of the machine. 

Larry Salmon 
Сотрисйе, CA 


So Much for Symbols 

I just read “It’s All in the Symbols" by 
Merrill Cornish. It's true that we use 
symbols for numbers, but the representa- 
tion is to represent the process. Gener- 
ally, in mathematics counting is defined 
as the concatenation of empty sets (a pro- 
cess), and from this we attempt to prove 
addition, subtraction, multiplication, and 
virtually everything else. There are no Os 
and 1s inside a computer. What a com- 
puter does is complex processing on dif- 
ferent levels. There are no symbols inside 
a machine; there is only a method of pro- 
cessing symbols. 

An artificial intelligence unit involved 
in symbol processing, such as natural 
language processing, tokenizes the words 
and parses them according to the specific 
grammar. Semantic nets are used in con- 
junction with the cognitive model to at- 
tempt to clarify meaning. These semantic 
nets generally represent a token wotld or 
an empirical representation of the organi- 
zation of human knowledge. A number of 
simple data structures used in higher- 
level languages allow for practical repre- 
sentations of the empirical world. 

We are living creatures, and one could 
say that we understand everything as a set 
of threshold neural responses. This could 
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With Everex tape backup products, users of IBM” 
PC™/XT™/ATs", compatibles or PS/2s™can easily 
protect the valuable information stored on their 
systems. А variety of options are available including 
external and internal units with 40MB to 125MB of 
capacity in cartridge, cassette or mini-cartridge 
drives — all at affordable prices. 


Everex has been an industry leader in tape backup 
systems since 1984. Our popular half-height, internal 
units are designed to fit inside 5 1/4-inch disk drive 
slots. There's even a mini-cartridge drive that fits right 
into a disk drive slot and runs off an existing floppy 
controller. 


With Everex tape systems, you have the flexibility to 
save or restore all information on your hard disk, 
including DOS and all other operating systems. 

| Backup can be done file-by-file or as an entire mirror 
image, and you can restore individual files from image 
backups. If you have an assortment of PC/XT/ATS, 
compatibles and PS/2s, you can cut down on costs by 
using one Everex tape backup unit and a controller 
card in each computer. 


When you buy an Everex tape backup system you get 
everything you need. This isn't true with other tape 
units on the market today—their extra costs can add as 
much as $250 to a system. 


When it comes to securing your data, it's easy to see 
why Everex has the answer. 


For more information or the name of 
your nearest Everex dealer please call: 


in Саш. 1-800-821-0807 
in U.S.A. 1-800-821-0806 


———EVEREX- 


& 
Everex is a trademark and Ever for EXcellence is a regisaered EVER for EXcellence 
trademark of Everex Systems, Inc. ТИМ and AT are registered 
trademarks and PC, XT and PS/2 are trademarks of International 


———< а а 415-498-1111 48431 Milmont Drive, Fremont, CA 94538 
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_| BUSINESS 1—Ez-FORMS business form 
В generation, completion and printing program. 
[Г] CAD 3—The PC-Flow 1.0 computer aided fow- 
| chart generabon program. Color graphics required. 


[5] COMM 4a,b,c,d,e—{5 disks) Join the world of 
sysops with RBBS Bulletin Board System 14.10. 
[2] DATABASE 1a,b—(2 disks) File Express 3.8 
Й menu driven general purpose database manager. 
i C] EDUCATION 1—Interactive DOS tutorial for new 
РС users. Makes leaming DOS painless, 
В [2] FINANCE 1a,b—42 disks) PC Accountant 2.0 
personal bookkeeping and finance management. 
B [0 GAMES 1—3-0 Pacman, Kong, Spacewar, Janit- 
Joa. futuristic Flighimare and more. Color required. 
і C] GAMES 2—Quben. Pango, Centipede, dun- 
р geons and dragons style Zoarre, etc. Color req. 
[ ] GAMES 3—Blackjack with customizable rules, 
Е Armchair Quarterback (you call plays), and more. 
C] GAMES 4—Star Trek, the Castle adventure 
game, and the original Colossal! Caves Adventure. 
GAMES 5—The Hack adventure game from the 
tJ universities. Like Rogue, only much richer. 5 
Г] GAMES 6— Pinball, Othello, Dragons, Sopwith 
if (fly a Sopwith Camel) and more. Color required. 
J [2] INFO ta,b—(2 disks) Cooking recipes database 
with keyword/ingredient retrieval. Add your own. 
[| (2) MUSIC 2a,b—2 disks) PianoMan 3.0 polyphonic 
music recording and playback program, 
Г) ORGANIZER 1—DeskTeam, a Sidekick clone, 
and tho Judy personal calendar program. 
ИО PRINTER 1—Resident print contro! and tont 
i utility, intelligert spooler, banner maker, and more. 
[ ] SIMULATION 1—Maze making program, MIT's 
1 Life simulation, starfiekds, etc. Color graphics req. 
C) UTILITIES 1—A collection of invaluable general 
i purpose DOS utilities. An absolute musi for all. 
[ ] UTILITIES 2—More Invaluable DOS utilities in- 
cluding screen burnout, ram disk, and more. 
[Г] UTILITIES 3—4 comprehensive set of debugging 
|| and diagnostic ulilities for monitoring your computer 


NEW RELEASES/UPDATES 


BUSINESS 2—Expressgraph business graphics. 
Е = Charl your data and find tran . Color graphics req. 
В (2) CAD 1a,b—(2 disks) Fingerpaint 1.2 advanced 
painting and Altamira object oriented design. Color. 
[2] CAD 2a,b—2 disks) DanCad3d, an advanced 
i 20/3D drafting program w/animation. 640K, color. 
[2] COMM 2a,b—(2 disks) Procomm 2.42, an excel- 
р lent modem program with terminal emulation. 
Г] EDUCATION 3—PC-Fastype 1.20 typing tutor, 
ideal for beginners and advanced students alike. 
[2] FINANCES 3a,b—(2 disks) Express Calc 3.12, 
Ш ^ apowertu and user friendly spreadsheet program. 
C] GAMES 8—Striker helicopter attack and Risk, the 
1 game ol world domination. Color required. 
A L] GAMES 12—8Backgammon (play the computer) 
and Wheel of Fortune based on the gameshow. 
|| C) GRAPHICS 1—Record and play back screen im- 
ages! Excellent for demo, etc. Color required. 
@ (3] GRAPHICS 2a,b,c—3 disks) An excellent 3-0 
suríace modelling and shading program. Color. 
ll (2) INFO 2a,b—2 disks) Zip-Phone, national 
| areacode/prefix lo zip-code cross reference. 
[2] LANGUAGE 3a,b—42 disks) The AB6 3.09 
В macro assembler and debugger for 8088/36/2855. 
[2] SHELL 4а 5—2 disks) Automenu and НОМ II 
4.04 hard disk prog. for custom full-screen menus. 
[ ] UTILITIES 5—Hard disk utilities for veritying, tor- 
matting, parking and optimizing your disk drives. 
C) UTILITIES 8—Advanced utiities including 
Ё Mark/Release (remove resident progs w/o reboot!) 


i Г] UTILITIES 7—More advanced utilities including | 
Masterkoy (undelatgs files from hard disks). 


ü [2] WORD 1a,b—2 disks) PC Write 2.71, a powerful 
word processing syslem w/spell checkar, laser supt. 

4 Most software listed is shareware or user -supported. id 
3.5 format add $1 tisk. 125 page dircctory, add 52. 


i MicroCom Systems Cost of items 
3673 Enochs Street Shipping — $3.00 
В Santa Clara, CA СА res tax — 1 
lj 95051 Total encl. 


uma (406) 737-9000 
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explain why trees have leaves; however, I 
doubt if it will ever explain trees or 
leaves. Until computers function on a 
glandular level, they will never be able to 
successfully abstract humanly because 
we are not made of silicon chips. It is true 
that Godel proved (by the application of 
the Liar's Paradox) that there are no for- 
mal systems that cannot be made incon- 
sistent and that there are no systems made 
inconsistent that cannot be made consis- 
tent. So much for symbols. There are no 
symbols that cannot be made meaning- 
less and no symbols that are meaningless 
that cannot be made meaningful. Perhaps 
this man is just tired of silicon and elec- 
tricity and is proposing a newer, more 
progressive, coherent light megabit pro- 
cessor. That may be in the future, but by 
that time I doubt if the computers will 
take anything that we say or do very 
seriously. 
Joe Barnette 
San Francisco, CA 


Making Columns Wrap 

Dick Pountain's column-wrap program 
(Focus on Algorithms, "Multicolumn 
Paged Text," March) is a fine base on 
which to erect improvements once you 
get it running. Unfortunately, in its pres- 
ent form it won't run at all. The problem 
is function spaces, which reads 


Spaces := Copy(Blanks, 1, Num) 


where Num is the number of spaces you 
want. This won't work, because in the 
Turbo Pascal Copy function the third pa- 
rameter (Num) says how many characters 
to copy from the input string. Here the in- 
put string, Blanks, is merely 1 character 
long, so there's no way to copy, say, 38 
characters out of it. 

The simplest fix is to make the Con- 
stant Blanks contain 40 spaces between 
its two quotes, which is probably what 
Dick had in mind before a typesetter got 
at his listing. 

There's also a typo in procedure 
WriteOutPage: The first appearance of 
the word Spaces should be followed by 
an end bracket. 

Hugh Kenner 
Baltimore, MD 


Reordering the Alphabet 

After doing considerable reading on 
data-retrieval systems, search and sort al- 
gorithms, and the like, I have come to 
think that we may be letting a historical 
accident impede the efficiency of our pro- 
cedures. We inherited our alphabet and 
the ordering of its letters from the 
Romans, and we have preserved the 
order, with minor additions, as though it 
were something ordained and immutable. 


However, the order of our alphabet is 
by no means the most efficient possible, 
even for human use in sorting through 
lists, and for computers' use it is almost 
criminally inefficient. Unfortunately, the 
ubiquity of ASCII clearly makes it too 
difficult and expensive to retool our sys- 
tem of encoding text for use with a CPU. 

А few moments' thought shows that if 
our alphabet were arranged in descending 
order of frequency of occurrence of the 
letters, any search based on alphabetic 
order should go much faster, whether 
done by humans or computers. 

Human nature being what it is, the 
hope of convincing the great mass of hu- 
manity to learn a new ordering of the al- 
phabet is totally in vain. It is a different 
matter with computers. We could, of 
course, simply reorder the assigned 
codes, but this would require massive 
retrofitting. 

Fortunately, there is an easier way to 
go. It makes no difference what order the 
characters of a text file are in inside the 
computer, so long as they appear in the 
expected order on the monitor screen or 
in hard copy for human consumption. 
How many people could or would read 
Robinson Crusoe printed in decimal 
ASCII code, let alone in binary numbers? 

It would be neither particularly diffi- 
cult nor time-consuming to run text 
through a filter that would recode the in- 
dividual characters of the alphabet to 
match their natural frequency of occur- 
rence. Once converted, data files would, 
or at least should, be much faster to 
search or sort. Recoding before printing 
would be required, but, in general, only 
selected fragments of data files would be 
output at any one time. 

I believe it would be well worth testing 
to see whether enough time would be 
gained by quicker searching to compen- 
sate for the encoding and decoding time 
and leave a net gain in speed. If there 
proved to be a substantial gain, it would 
add little to the cost to include the encod- 
ing filter in future revisions of existing 
programs or new software and probably 
would not be prohibitively expensive to 
patch into software in the field. 

This is just a suggestion— something to 
think about. If anyone has done any ex- 
perimenting along these lines, I'd like to 
hear about it. 

Billy R. Pogue 
Lake Havasu City, AZ 


Objects in Continuous Systems 

In object-oriented programming, the pro- 

grammer thinks in terms of objects, 

which often have a correspondence in the 

real world (e.g., a dictionary). These ob- 

jects can respond to messages (e.g., 
continued 
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Communicate with anyone 
anywhere in the world. Whether 
you use E-Mail or bulletin boards, 
information services like The 
Source and CompuServe,® or data 
file transfer, Everex modems meet 
all your communications needs. 


Working at your desk or on the 
road, Everex offers you a complete 
range of modem solutions. We 
have 1200 or 2400 bps interna! 

and external modems, modems 
that send and receive FAX 
communications, modems with 
MNP error correction, and a 
miniature modem that fits in your 
shirt pocket. 


EVER for EXcellence is a registered trademark and EVEREX 
is в trademark of Everex Systems, Inc. IBM, AT and Р5/2 arc 
registered trademarks and PC and XT are trademarks of 
International Business Machines Corp. Hayes is a registered 
trademark of Hayes Microcomputer Products, lnc. BitCom is a 
wademark of Bit Software, Inc. Apple is a registered trademark 
ami Macintosh is и trademark licensed to Apple Computer, Inc. 
CompuServe is a registered trademark of CompuServe 
Information Services, The Source is a trademark of Source 
Telecompuling Corporation. © Copyright 1988 Everex 
Sysicms, Inc. АЛ nghis reserved. 
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All Everex modems offer 
worldwide compatibility with Bell, 
CCITT or Hayes? standards. And, 
our modems are compatible with 
[ВМ® PC™/XT™/ATs® and 
compatibles, PS/2s,* Apple® II and 
Macintosh™ computers. 


Features like automatic 
data-to-voice switching, tone or 
pulse dialing, built-in diagnostics, 
helpscreens, adaptive dialing, 
software-adjustable volume 
control, and auto-dialing all 
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combine to increase the flexibility 
and ease-of-use of Everex 
modems. The powerful 
communications package 
BitCom"" is included with every 
modem. Complete hardware and 
software manuals make setting up 
and using Everex modems quick 
and simple. 


You can rely on Everex modems 
to deliver superb performance at 
an affordable price. So, when you 
need a modem for your PC/XT/AT 
or compatible, PS/2, or Apple II 
and Macintosh computers, 
Everex has the Answer. 


For more information or the name of 
your nearest Everex dealer please call: 


in Calif. 1-800-821-0807 
in U.S.A. 1-800-821-0806 


— —EVEREX-— 


(415) 498-1111 
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EVER lor EXcelionce ® 


48431 Milmont Drive, Fremont CA 94538 
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INTRODUCING THE MOTOROLA 
88000 MICROPROCESSOR FAMILY: 
THE GREATEST RISC OF ALL. 


The future of RISC computing has 
been reduced to three small, but amazingly 
powerful chips. 

Namely the Motorola 88000 family. 

One awesome microprocessor unit, support- 
ed by two cache memory management units. 
Designed to take RISC architecture far beyond 
anything else in the marketplace. 

The 88000 runsat a blistering 14-17 MIPS, 

7 million floating point operations per second, 
and an incredible 50 MIPS in parallel processing 
applications (using just four 88000 chip sets on 
our HYPERmodule card). 

Which makes everything from multi-user 
business systems to fault tolerant on-line trans- 
action processing systems to artificial intelligence 
systems several times faster and more powerful 
than ever before. 

What's more, it comes with absolutely every 
bit of hardware and software needed to build 
your system of the future, today. In fact, many 
leading hardware and software companies, 
including those in the independent consortium 
88ореп, are already designing systems around 
the 88000. And many more will follow 

So make sure your future is as rewarding 
as it can possibly be. Call us for more information 
at 1-800-441-2447. Or write Motorola Inc., 

PO. Box 20912, Phoenix, AZ 85036. 

Because the greater the RISC, the greater 

the reward. 


(M) MOTOROLA 


"Reduced Instruction Set Computer 


1988, Motorola Inc. 
Ba of Motorola Inc 
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search for a word). The dictionary exam- 
ple seems natural, in that it is inert (shut) 
unti] we want it to do something. 

But what about continuous systems? 
Consider the idea of a billiard ball mov- 
ing toward a cushion (or "rail," as I be- 
lieve you call it in the U.S.). Clearly, 
"ball" should be an object—it responds 
to "hit" messages and knows how to 
move. But the cushion is not passive—it 
has elasticity and responds when contact 
is made. Is the cushion, too, an object? 
For the sake of argument, assume it is an 
object. How does it know when contact is 


Buy Let's С° with csd“ 
for just $75. If you're 

not satisfied, get 

Turbo C or QuickC. Free* 


Why are we making this incredible offer? Because we're absolutely cer- 
urce Debugger are the best C programming tools 


tain Lets C and csd C 
you can own. 


Rest assured that. like its competition. Lets C features incredibly fast 
in-memory compilation and produces extremely tight, high quality code. 
The differences lie in how much faster you can perform o 


chores. 


Our debugger. for example. can cut development time in half. But thats 


not all: 


“csd is close to the ideal debugging envtronment...a definite aid to 
learning C and an tndispensable tool for program development." 


And comparatively speaking: "No debugger is tncluded in the 


package ...a serious shortcoming.’ 


—Michael Abrash, Programmer's Journal 

Unlike our competition. Let's C includes its own full-featured assembler, 
features documentation with complete examples and technical support with 
complete answers—the first time you call. 


~ 8087 sensing and support 


To Let's C and сы for Turbo C or Quick, return regisuauon card within 15 days of purchase 
date, notify Mark Williams Com that you are roducts and receive à retum aut tion 
nu . Products must be ret within 30 days of pu date or within 30 days of shipping date 
ont orders. 

Mark 

Williams 

Company 


© 1988 Mark Williams Company 
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Ifyouthink youcanbuya 
better C compiler, don't. 
We'll buy it for you. 


LET'S С AND сэс FEATURES cii 
• Full UNIX compabiwity and compete 
» Many powerlul utes including make, 


LETS C: 
» Now compdes {unre 35 1851 
* Integrated edst-compde cycle. edax kanes 
aut points to errors 
» Includes small and larga memory asseinbler а 
model * MICTDEMACS ШП screen editor with 
s Integrated emaranment ог command source code included 
нле mterlaca 


a Supported by dozens of thard party 
bbranes 


So If you're thinking about buying any other C compiler, think again. 
But this offer is only available for a limited time. So thi 
software dealer or call 1-800-MWC- 1700 soon. (1-312-472-6659 in Illinois. ) 


1430 West Wrightwood, Chicago, Illinois 60614, 312-472-6659 
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made? Is it constantly on the lookout for 
approaching balls? This doesn't seem to 
fit the real world. 

Another possibility is the addition of a 
third party—an overseer who spots where 
and when collisions occur and reports 
them to the cushion. 

I am well aware that billiards video 
games exist and also of the existence of 
planetary simulation systems in which 
the laws of physics can be changed. 15 
Smalltalk natural for the implementation 
of such systems, in that the design of the 
software bears a close relationship to 


Lets 


er programming 


—William G. Wong, BYTE 
rbo C 


- Debug in C source code, nol assembler 
= Provides separate source. evaluabon, 


peo сену 
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i orien {чүчү ird tm t 
Ы txecult злу юп in your program 
* Trace back funchon 


fast. And see your 
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what exists in the real world? 
Smalltalk experts, what do you think? 
Mike Parr 
Sheffield, U.K. 


Take Two Computers and 

Call Me in the Morning 

You might well ask why am I writing to a 
computer magazine about a medically 
caused problem. I think I had better start 
at the beginning. 

My wife, my son, and I were going to 
Reno, Nevada, in early June of 1985. I 
was to attend a week of schooling put on 
by the National Council of Juvenile Jus- 
tice. It was funded by the federal govern- 
ment under a grant. I had decided to take 
my spouse and 15-year-old son with me 
and make the trip a working vacation. We 
drove our car during the day and stopped 
to eat, swim, and sleep in preselected 
camping areas at night. 

We'd been traveling for several days 
and were almost to Reno when my wife 
said to me, “Dick, you're not driving 
very well, and your speech sounds funny. 
I think we should go to the hospital and see 
if they find something wrong with you.” 

We checked into the motel in Reno. I 
couldn't write very legibly, and I found it 
very difficult to keep my signature on the 
line provided for this. Yet I never felt any 
pain. Through this time I did not suffer 
from any physical discomfort. 

The doctors at a hospital in Reno, after 
giving me a thorough physical examina- 
tion and a CAT scan, all agreed that I had 
had a massive stroke of the right part of 
the brain stem. I had not only lost much 
of my sense of balance, but I had great 
difficulty in speaking, and I had double 
vision. 

I was kept in the hospital in Reno for 
several days while I was given a battery of 
tests. When my blood pressure was no 
longer considered dangerous, my wife 
and I took an airplane to my home in 
South Dakota, while my son and brother 
drove our car back. 

When I got home, my wife took me to 
the local hospital, where the doctor sug- 
gested that I go to the physical, occupa- 
tional, and speech therapy unit. In ther- 
apy I was immediately placed on a 
computer, first the Visi-Pitch that was 
part of an Apple computer, where I 
learned to watch the track my speech 
therapist's voice made across the screen. 
I then tried to copy her pattern with my 
voice. She also encouraged me to turn the 
computer and Visi-Pitch on. I think this 
exercise helped my coordination, both 
physical and mental. 

Next I was given the task of playing 
games on the computer. These games 
helped me reestablish hand-eye coordina- 

continued 


The Standard for Analog g Circuit Simulation 
Now Available on the Macintosh II 


Since its introduction just over four years ago, 
MicroSim's PSpice has sold more copies than all 
other commercial Spice programs combined. In 
addition to running on the IBM PC family, in- 
cluding the new PS/2, the Compaq 386, the Sun 3 
workstation and the VAX/VMS family, PSpice is 
now available on Apple's Macintosh II. 


All these features which have made PSpice so 

popular are available: 

• Standard parts libraries for diodes, bipolar 
transistors, power MOSFET's, opamps, voltage 
comparators, and transformer cores. 

* GaAs MESFET devices. 


• Non-linear transformer devices modeling 
saturation, hysteresis, and eddy current losses. 


* Ideal switches for use with, for example, power 
supply and switched capacitor circuit designs. 


In addition, all these PSpice options are available 

on the Macintosh: 

* Monte Carlo analysis to calculate the effect of 
parameter tolerances on circuit performance. 

* The Probe "software oscilloscope", allowing 
interactive viewing of simulation results. 

* TheParts parameter extraction program, allow- 
ing you to extract a device's model parameters 
from data sheet information. 

* The Digital Files interface, allowing you to 
transfer data from your logic simulator to (or 
from) PSpice. The interface performs the 
necessary D to А or А to D conversions. 


Each copy of PSpice comes with our extensive 
product support. Our technical staff has over 50 
years of experience in CAD/CAE and our software 
is supported by the engineers who wrote it. With 
PSpice, expert assistance is only a phone call away. 


Please call or write today fora free evaluation copy of PSpice. Find out for yourself why PSpice is the standard 


in analog circuit simulation. 
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tion; they also made me think, and my 
ability to problem-solve improved daily. 
When I finally did return to work, one of 
my staff members had his own personal 
Apple Пс at work, and he encouraged me 
to make use of it at any time. I did this a 
great deal, using a word processor until I 
got my own Tandy 1000. 

I do like mechanical things, and the 
computer is an electrical/mechanical de- 
vice. Also, my son was heavily oriented 
to the use of computers, and to keep up 
with the rest of the world and my own 
child, I wanted to know more about them. 


LETTERS 


Both my son and I now have computers at 
home. [ can use both of my hands, and I 
attribute this digital dexterity to the use I 
gave to my hands while using the key- 
board of my computer. I probably would 
never have written this letter if I had to 
rely on a typewriter, or a pen and paper. 
The desire to become proficient in using a 
computer was the motivating agent I 
needed— physical as well as emotional. 

My doctor agrees with me. He gave me 
a prescription for a computer. My tax ac- 
countant said I could deduct most of the 
cost as a medical expense. 


ONLY FORTRON 


COMES WITH 
ONE FULL YEAR 
OF ALIS 


“SITE. 


When you buy any Fortron 286 and 386-based IBM-compatible, 
one full year of service at your site is part of the package. Just call 
the service hotline, and we'll take care of you from a network of 
300 service locations throughout the country. 


Because we design and build our systems right here, ourselves, 
you always know exactly who to call for any kind of support you 


need. And you'll get it. Fast. 


Call toll-free for more information, and for the name of your 
nearest Fortron dealer: 800-821-9771. In California, (408) 432-1191. 


Small Footprint 80286 


80386, 16 MHz or 20 MHz 


Desktop 80286 or 80386 


FORTRON 


2380 Qume Drive, Ste. F 
San Jose, CA 95131 
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I will admit that I can type only about 
12 words a minute, versus the 60 words a 
minute I could type before I had my 
stroke. I can no longer touch-type but 
have to watch my fingers all the time to 
make sure they go where I want them to. 
But at least they all still work. 

So now you can see why I am writing 
this letter to a computer magazine. I sim- 
ply want to say thanks, and I don't know 
who to say thanks to. 

Richard F. Stanford 
Pierre, 5D 


Heatsinking 80387s 

I would like to commend you on your In 
Depth section about floating-point pro- 
cessing (March). I particularly liked 
Mauro Bonomi's article, “Avoiding Co- 
processor Bottlenecks.” I liked the whole 
concept of the graphic beach ball. 

The Weitek/80387 combination is fan- 
tastic, but, based on table 1 in the article, 
the over one million Whetstone-per-sec- 
ond difference does not warrant the addi- 
tional cost of $1000 to $1500. I have 
friends who heatsink their 16-MHz 
80387s and run them between 23 and 25 
MHz with good success, which brings 
their efficiency even closer to the Wei- 
tek/80387 combination. 

Please let me know whether your 
Float, Calcpi, Savage, Dhrystone, and 
Whetstone programs are available for us 
BYTE readers to run in our own hardware 
through your bulletin board. 

Doody R. Ungson 
San Jose, СА 


BYTEnet carries listings for all pro- 
grams mentioned in BYTE articles. The 
phone number is (617) 861-9764. —Eds. 


Up the Down Mouse 
If anyone, for whatever reason, would 
like to learn opposite movements (1.е., 
moving your hand up creates an action 
down and vice versa, and moving your 
hand {ей creates an action right and vice 
versa), the solution is simple. Take your 
mouse, turn it 180 degrees and go to 
work. After a little practice, you may be- 
come quite good at it. 
Bob Hester 
Toulouse, France 


FIXES 


In the review of enhanced EGA and VGA 
graphics boards (March), we stated that 
Sigma Designs’ Sigma VGA board does 
not work with the IBM 8513 analog color 
monitor. Sigma Designs says that its 
board does work with the monitor when 
equipped with the correct cable. @ 


CHAOS MANOR MAIL 


Jerry Pournelle answers questions about his column 
and related computer topics 


The Ice Age Cometh 

By way of background for the following 
letter: My talk to a meeting of authors of 
books in the Yourdon Prentice-Hall series 
was titled “We're Eating Your Eggs.” It 
was built around the theme that much of 
the MIS community reminds me of dino- 
saurs having a debate over whether to 
evolve bigger teeth or longer tails, while 
the mammals are chowing down on their 


eggs. ...—Jerry 


Dear Jerry, 

Just a note to you mammals to let you 
know how things are going here at Dino- 
saur Central.... 

I just got a call from a fellow who 
wanted a price on converting 13,000 pro- 
grams—about 7.8 million lines of code— 
from one system to another (incompat- 
ible) system. I gave him a price—I’m іп 
business to do this sort of thing—but I 
thought this is really stupid. 

I'm being asked to clone a dinosaur. 
The agency that wants the new dinosaur is 
willing to consider spending millions of 
dollars so that it will have a newer version 
of exactly what it has now. Incredible! 

There's a lot of this dinosaur cloning 
going on these days. Companies are mov- 
ing their systems from IBM to DEC, or 
you can pick any other combination you 
want. If you think there are problems 
with compatibility between systems in 
the micro world, you ought to see how the 
dinosaurs have screwed it up. Even mov- 
ing from one IBM system to a larger one 
requires the sort of planning previously 
reserved for D day. 

All this cloning takes up a lot of time 
and energy. Once the dinosaur keepers 
have spent the time they need to keep 
their beasts in order, there really isn't 
much time left for actual users who want 
the system to do something new or some- 
thing old a little better. 

Enter the mammals. The sales man- 
ager in the West Fencepost office can't af- 
ford to wait for the dinosaur keepers to do 
their thing, so he goes out and gets him- 
self a PC and gets someone to show him 
how to use Reflex or dBASE. He doesn't 
care so much about what the dinosaurs 
are doing, except when they louse up an 
order for one of his customers. 

Eventually, however, this guy is going 
to move upward in the company. He, or 
someone like him, is going to become 


president, and he's going to remember 
how the dinosaurs hurt his efforts and 
how the mammals helped him. That's 
when the Ice Age will start. Any vestiges 
of the dinosaurs that remain will have to 
earn their keep, either by keeping giga- 
bytes of data accessible or by providing 
very fast computation in special situa- 
tions. The mammals are going to call the 
tune. 

John Boddie 

Newark, DE 


It does seem to me that rather than 
build ever-larger COBOL programs for 
those giant machines that lurk in climate- 
controlled rooms, big companies might 
think about reverse engineering: Figure 
out what their programs actually do, and 
commission someone to write code for 
micros to accomplish that. Of course, 
that would decentralize control and give 
computing power to people who don't 
work for the MIS, so I suppose it will 
never happen. 

—Jerry 


Amiga vs. Atari 
Dear Jerry, 

I'm afraid your biases toward the Atari 
ST showed again in the November 1987 
Computing at Chaos Manor. 

Like all software-only emulations, pc- 
ditto is unacceptably slow. Unfortu- 
nately, the ST cannot make use of the 
Motorola 68020 microprocessor (as you 
implied), because the TOS operating sys- 
tem will not support it, as does the 
Amiga’s. Nor will it support more than 4 
megabytes of memory, as does the 
Amiga’s. 

The Amiga 500 offers far greater per- 
formance for a modest price difference. 
The Amiga 2000 makes true high-perfor- 
mance PC compatibility possible and can 
use a 15-MHz 68020 add-in card that 
offers most of the performance of a Mac- 
intosh II at about one-third the price. 

The same individual who was respon- 
sible for one of your favorite computers, 

continued 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer 
who also earns a comfortable living writ- 
ing about computers present and future. 
He can be reached c/o BYTE, One Phoe- 
nix Mill Lane, Peterborough, NH 03458. 
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Create Powerful 
Programs with 
Blaise TOOLS 


Whether you're an expert or a novice, you can 
benefit from using special tools to enhance your 
programs, make them reliable, and give them a 
professional look. With windows, menus, pop-up 
memory resident programs, and communications 
support, Blaise Computing offers you a wide 
range of pro ming tools to let you take ful] 
advantage of the Microsoft and Borland pro- 
gramming environments. All language support 
packages include fully commented source code, 
complete comprehensive manuals and sample 


programs. 
C TOOLS PLUS/5.0 $129.00 


Full spectrum of general service utility functions 
including: windows; menus; memory resident 
applications; interrupt service routines; interven- 
tion code; and direct video access for fast screen 
handling. Specifically designed for Microsoft C 
5.0 and QuickC. 

$129.00 


Turbo C TOOLS 
Windows and menus; ISRs; intervention code; 
screen handling including EGA 43-line text mode 
support; direct screen access; and memory resi- 
dent applications. Carefully crafted specifically 
to complement Turbo C. 

$129.00 


Turbo POWER SCREEN 

NEW! General screen management; paint screens; 
block mode data entry or field-by-field control 
with instant screen access. Now for Turbo Pascal 
4.0, soon for C and BASIC. 


Turbo POWER TOOLS PLUS $129.00 
NEW VERSION! Now supports Turbo Pascal 4.0. 
Screen, window, and menu management includ- 
ing EGA support; DOS memory control; ISRs; 
scheduled intervention code; and much more. 


Turbo ASYNCH PLUS $129.00 
NEW VERSION! Now ы; ана Turbo Pascal 4.0. 
Interrupt driven Hic or the COM ports. 1/O 
buffers up to 64K; XON/XOFF; up to 9600 baud; 
modem and XMODEM control. 

$175.00 


ASYNCH MANAGER 
Full featured interrupt driven support for the 
COM ports. I/O buffers up to 64K: XON/XOFF; 
up to baud; modem control and XMODEM. 
For Microsoft C, Turbo C or MS Pascal. 


KeyPilot $49.95 
"Super. batch" program. Create batch files which 
can invoke programs and provide input to them: 
run any program unattended; create demonstra- 
tion programs; analyze keyboard usage. 


PASCAL TOOLS/TOOLS 2 $175.00 


‚ Expanded string and screen handling; graphics 


routines; memory management; general program 
control; DOS file support and more. For MS- 
Pascal. 


EXEC $95.00 
NEW VERSION! Program chaining executive. 
Chain one program from another in different 
languages; specify common data areas: less than 
2K of overhead. 

RUNOFF $49.95 
Text formatter for all programmers. Written in 
Turbo Pascal: flexible printer control; user-defined 
variables; index generation; and a general macro 
facility. 

TO ORDER CALL TOLL FREE 

800-333-8087! 


BLAISE COMPUTING INC. 


2560 Ninth Street, Suite 316 Berkeley, CA 94210. (415) 540-5441 
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ше Commodore 64, also guided the de- 


velopment of the Atari ST: Mr. Jack Tra- 
miel. Accordingly, the ST was designed 
and built with but one thing in mind— 
cheapness. This would be apparent to 
anyone who has lifted the cover off an ST 
and examined its innards (I have). 
Generally, Amiga software is of higher 
quality than comparably priced ST soft- 
ware. I will admit that there is slightly 
more ST software available, but is quan- 
tity more important than quality? I think 
not. More Amiga software will appear as 
programmers become accustomed to the 


CHAOS MANOR MAIL 


computer's more sophisticated operating 
system. 

Jeff Joseph 

Minot AFB, ND 


Well, sir, you have one view. I have 
both machines, and I have another view. 
True: pc-ditto is quite slow, about 80 per- 
ceni as fast as a PC, while the Amiga 
2000 is exactly the speed of a PC; as for 
the 68020 card for the Amiga side, I 
haven't seen one yet. 

Actually, like most people who've been 
around as long as I have, I followed the 


А HOLMES IN 
EVERY PORT 


. AT COMM. PORT 2 
The Best Laptop Modem 


(John C. Dvorak — Р.С. Magazine) 


At an Affordable Price. «c wou 


All Holmes Corresopndent™ 


and use very little power. These 
features, along with a two year 
warranty and a complete software 


package make Holmes the best value 


available. 


Modems are fully Hayes™ compatible. 
They include auto answer, auto dial, 


8 
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MIC CROSYSTEMS. INC, 
1-800-443-3034 


WE'VE GOT THE MODEM FOR YOUR LAPTOP! 


34 BYTE * JUNE 1988 


Circle 131 on Reader Service Card (DEALERS: 132) 


Tramiel odyssey from its inception; and 
I've done quite a bit of poking around in- 
side the Atari ST, including installing 
extra memory on a 540. l assure you I've 
had more Guru Meditations (Amiga's 
system error messages) than cherry 
bombs (Atari 's). 

I hope you're right about the upcoming 
software for the Amiga, —Jerry 


Medical Spelling Checker? 
Dear Jerry, 

My mother is a physician who has 
trouble spelling. We have an IBM PC, 
which she uses for word processing, and 
a couple of spelling checkers (Word Proof 
and the one in PC-Write). However, we 
have been unable to find a medical word 
list for any IBM PC spelling checker. Do 
you know of a spelling checker that 
comes with a medical dictionary, or a 
medical dictionary that we could add to 
one of our current spelling checkers? 
(Since PC-Write can add words to its list, 
all we really need is a file of medical 
words on an IBM PC disk with enough 
information to decode the file format.) 

We tried to contact Oasis Systems, the 
maker of Word Plus, which you've men- 
tioned favorably. Our letter was returned. 
Has the company moved? 

I enjoy reading your column in BYTE, 
but could you cover the Amiga more? 

Michael Hanson 
Seattle, WA 


I don't know of a medical dictionary. It 
is relatively easy to make one if you have 
Ihe kind of spelling checker that adds up- 
date words easily. The simplest way 
would be to get one of the medical CD- 
ROM units, put the text on-screen, aim 
the spelling checker at it, and add the 
medical words to the dictionary. A couple 
of hours of that should build one heck ofa 
dictionary. 

A second method would be to write as 
you normally do, look up every word the 
first time it comes up on-screen, be sure 
it's right, and add it to the dictionary. It 
won't take long before you've built a 
pretty powerful dictionary. 

Oasis Systems is located at 6160 Lusk 
Blvd., Suite C-206, San Diego, CA 
92121, (619) 453-5711. 

Incidentally, the folks at Microlytics 
are always looking for new dictionaries 
to incorporate into their packages. 
They've got the one I built out of these 
columns in their latest one; it even knows 
how to spell Pournelie.—Jerry 


The Trouble with Turbo 
Dear Jerry, 
I noted with interest your discussion of 
C compilers in your October 1987 Com- 
continued on page 322 


1. It's written in C. 

Clearly the growing language of 
choice for applications that are fast, 
portable and efficient. All of 

db VISTAS source code is written in C. 


2. Itsfast—almost3 times faster 
than a leading competitor. 

Fast access that comes from the 

unique combination of the B-tree 
indexing method and the “network” or 
direct “set” relationships between 
records. A winning combination for 
fast performance. 


3. It's flexible. 

Because of db. VISTAs combination 
of access methods, you can program 
to your application needs with ultimate 
design flexibility. Use db. VISTA as an 
ISAM file manager or to design 
database applications. You decide 
how to optimize run-time 
performance. No other tool gives you 
this flexibility without sacrificing 
performance. 

db_ VISTA is also well behaved to 
work with most any other C libraries! 


4. It's portable. 


db, VISTA operates on most popular 
computers and operating systerns like 
UNIX, MS-DOS and VMS. You can 
write applications for micros, rninis, or 
even mainframes. 


5. Complete Source Code 
available. 

We make our entire C Source Code 
available so you can optimize 
performance or port to new 
environments yourself. 


6. It uses space efficiently. 

db. VISTA lets you precisely define 
relationships to minimize redundant 
data. Itisnon-RAM resident; only 
those functions necessary for opera- 
tion become part of the run-time 
program. 


Our Fi 


11 important Reasons 
C Programmers Use 
e Мападег 


7. Royalty free run-time. 


Whether you're developing applications 


for yourself orfor thousands, you pay 
for db_ VISTA or db. QUERY only 
once. If you currently pay royalties to 
someone else for your hard work, isn’t 
it time you switched to royalty-free 
db_ VISTA? 


db VISTA" 


Features 

¢ Multi-user support aliows flexibility to run on 
local area networks 

+ File structure is based on the B-tree indexing 
method 

* Transaction processing assures multi-user 
consistency 

+ ae support provides read and write 


+ SQL-based db, QUERY is linkable 

eFile transfer utilities included for ASCII, 
dBASE optional 

+ Royalty-free run-time distribution 

e Source Code available 

e Data Definition for specifying the 
content and organization of your files 

+ Interactive database access utility 

+ Database consistency check utility 


File Management Record 
andFile Sizes 
+ Maximum record length limited only by acces- 
sible RAM 
e Maximum records per file is 16,777,215 
e Maximum file size limited only by available disk 


storage 

e Maximum of 256 index and data files 

¢ Key length maximum 246 bytes 

e No limit on number of key fields per record 

e No limit on maximum number of fields per 
record 


Operating System 
& Compiler Support 
* Operating systems: MS-DOS, UNIX, 
XENIX, ULTRIX, Microport, VMS, 
Macintosh 
*C compilers: Lattice, Microsoft, IBM, 
Aztec, Turbo C, XENIX, UNIX 
and LightspeedC 


8. SQLbased db. QUERY 


is the query and report writing 
program that provides a relational 
view of db. VISTA databases. 

Use ad hoc or link into your C 
applications. Royalty-free. Source 
code available. 


9. Free tech support. 

60 days of free technical and application 
development support for every Raima 
product. Of course, extended support 
and training classes are also available 
at your place or ours. 


10. Upward database 
compatibility 

Start out with file management in a 
single-user PC environment—then 
move up to a multi-user LAN ога VAX 
database application with millions of 
records. You'll still be using db__ VISTA. 
That's why so many C programmers 
are choosing db. VISTA. 


11. WKS LIBRARY 

The WKS LIBRARY PROVIDES 
THE MOST EFFICIENT WAY FOR C 
and BASIC programmers to interface 
with 1-2-3, Symphony and dBASE. 


@ Reads & Writes WKS & WK1 Files 

@ Reads & Writes DBF Files 

$ 1-2-3, Symphony & dBASE compatible 
@ Source Included 

$ No Royalties 


30-day Money Back Guarantee! 


Price Schedule ub_vista db_QUERY 
С Single user $ 195 $ 195 
C] Single user w/Source $ 495 $ 495 
C] Multi-user $ 495 $ 495 
LJ Multi-user w/Source $ 990 $ 990 
NEW: 
C] WKS LIBRARY for 
Lotus 1-2-3 $ 195 
Call Today! . 


Ordering is easy — simply call 
toll-free. We'll answer your technical 
questions and get you started. 


1 (800) db_RAIMA 


29 (800) 327-2462 or i 


(206) 828-4636 


For international orders: 


In the U.K. call  Systemstar Ltd.: (0992)500919 
: (0992)554261 

In Switzerland call Comptronix AG: 01 725 04 10 
FAX: 01 725 87 77 

In France call ISE-CEGOS: (1) 46 09 2828 
FAX: (1) 46 09 2800 

In Belgium call Lemnie 5.А.: (02) 720.96.57 
FAX: (02) 721.12.00 

In Germany call ESM GmbH: 07127/5244 


| RAIMA" 


3055 - 112th NE, Bellevue, WA 98004 USA 
FAX: (206) 828-3131 Telex: 6503018237 MCIUW 


© 1988 Raima Corporation 
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BASIC FEATURES MODEL 208 MODEL 212 
1.2MB Floppy Drive 80286-8MHz. 6-16 bit and 2-8 bit expansion Small footprint chassis with 80286-12MHz. 
FL/HD Controller Slots, plus basic features. О wait state, 1MB 100ns DRAM, 4-16 bit and 
512K Memory Expands to 1MB Mono System $995 4-8 bit expansion slots, plus basic features. 
101 Enhanced Keyboard | | 
195 Watt Power Supply Mono System with 20MB $1274 Mono System 51595 
80287 Mathcoprocessor Socket Mono System with 40MB 51420 Mono System with 40MB $2020 
Operation Manual Mono System with 70MB $1725 Mono System with 70MB $2325 
Clock/Calendar with Battery Backup POR NT Бэл лун SH тата oda etel “ip а е 
One year Warranty à; TN TUM i 
FCC, UL, and CSA Approved MODEL 211 

80286-10MHz. О wait state with 2 serial and MODEL 316 

1 рагайе! port. plus basic features. 80386-16MHz, О wait state, 1MB 120ns DRAM 
Mono System includes 14" with G4K RAM cache, 6-16 bit and 2-8 bit 
Flat Screen, Tilt/Swivel base and Mono System — $1359 expansion slots. plus basic features. 
Hercules compatible graphics card. Mono System with 40MB 51784 

Mono System with TOMB 52089 Mono System $1995 
EGA System includes 14" Evervision Mono System with 130MB $3254 Mono System with 40MB $2420 
with TilL/Swivel base and EGA card. For an EGA System add $320 Mono System with 70MB $2725 

Mono System with 130MB $3890 

CLUB Iv V1 1 4/7/88 For an EGA System add $320 


36 BYTE * JUNE 1988 


ыы 


| [| 
ғ; —— j — 1 " 
xd БЕЗЕ шы шш m m 
à | 


MODEL 110 
(XT TURBO COMPATIBLE) 
8088 CPU,4.77/10MHz О wait state, 256K RAM 
upgradable to 640K, 360K floppy and floppy 
controller, 101 enhanced keyboard, 150W power 
supply and FCC approved. 


Mono System $595 
Mono System with 20MB $889 
Mono System with 40MB $1049 
For an EGA System add $320 


DADER Er MAR. Greeti and Mery Гаты, Кое aud DA pot Lam 
ORDER Rr PHONE: CDD. Сача LEIE, УСА TE, Aeron Eis 2 ЧЫ 


м {тый FT 
TERS АЛ pon Be tet fo chee td Quand may pe ied ares eee 
PEYE ee hd So ТАЛАЦ ee TR ror ee ddr Dep 
tg 1008. гїнкї fee. С fie AG ramming tor snima dr] eer. Heturrerg 
carros maril Б E apa cepas gy» Cutie Laseted arTani. L ўён porte 
And E rz lab 


{БМ XT, Hercutes. and EVERVISIÓN nre trademarks and 
registered Wademarka of тем respective Compan«es 


Circle 55 on Reader Service Card 


It's not just another machine. . . 
It’s the way to America's future. 


For Sales Call: 
(415)490-2201 


Fax: (415) 490-2687 
Customer Service: (415) 683-6580 


Corporate, Government and 
University P.O.'s are welcome. 
Dealer quantity discounts are available. 


MasterCard, VISA, and American Express cards welcome. 


Canadian Distributor 

PC Centre Tet: (416) 470-0560 
Toronto. Ontario Рах: (416) 470-2644 
| p P г " 


к=. Ё t > wj боса or с 


- -—— 


American Technologies, Inc. 


3401 W Warren Avec., Fremont СА 91539 
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ASK BYTE 


Circuit Cellar 's Steve Ciarcia answers your questions on microcomputing 


Printer Woes 
Dear Steve, 

My NEC CP6 printer is capable of 
producing 360- by 360-dot-per-inch 
graphics, but the results that I have seen 
are far from this. (I have been using the 
Epson JX-80 printer definition for the 
best results, which are still poor.) It 
seems that the printer produces plenty of 
dots of resolution on the x-axis but far too 
few on the y-axis. This creates images 
that appear to have bands in them. I no- 
tice this fault with every bit-mapped re- 
production I make. 

Why is this happening? I would think 
that a simple dot-replication scheme built 
into the printer definition would create 
denser, darker graphics by simply repli- 
cating the solid lines. 

Also, is it possible to use an analog 
monitor, such as an NEC MuitiSync, as a 
standard color TV if it's hooked up to a 
tuner? 

Chris Durst 
Laytonsville, MD 


I think the bands in your printed output 
come from irregularities in the paper 
feed. Take a very careful look at the 
paper path and see if anything is binding 
or sticking, or if the paper is snagging on 
the cables in the back. Then make sure 
that the paper exits smoothly and doesn't 
bunch up or drag on the way out. 

The real reason why you aren't seeing 
more dots on the page is that the printer 
driver software in the computer isn't 
sending them out. The printer commands 
provide the ability to put a dot nearly 
anywhere on the page; the software has 
to translate the screen image into the ap- 
propriate dot patterns. 

You'd think that the printer could “ЛИ 
in the dots " and produce a good-looking 
image, but it's not quite that simple. The 
problem boils down to the ratio between 
the dot's horizontal and vertical sizes, 
called the aspect ratio (there's also a 
screen aspect ratio, which is a different 
matter). Because each display mode has 
a different dot aspect ratio, there's no 
one way to translate a bit-mapped image 
from screen to paper. For example, the 
aspect ratios that show up in normal use 
are shown in table 1. 

But the aspect ratio of a printer dot de- 
pends on the horizontal dot spacing and 
vertical line spacing. Only the software 
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Table 1: Dot aspect ratio for 
various IBM PC screen modes. 


Mode 


320 by 200 CGA 
640 by 200 CGA 
640 by 350 EGA 
640 by 480 VGA 


knows both the screen aspect ratio and 
the printer aspect and can (presumably) 
reach a compromise. Given the number 
of different screen modes and printers, 
it's a wonder anything comes out at all. 

As a simple example, take a 640 by 200 
CGA image with a 1.12 dot aspect ratio. 
Try to find a way to represent that image 
on the paper with your NEC's 1.00 as- 
pect ratio dots so that the image comes 
out about 8 inches wide and Ó inches tall. 
Be sure to look up the details of the print 
head dot patterns and restrictions on pin- 
firing order. You'll probably have to 
move the paper in an irregular fashion to 
get the dots in the right places. 

Once уои уе done that, repeat the ex- 
ercise for the EGA display and see what 
changes. At some point you 'll realize that 
you need a fraction of a dot to make the 
answer come out right, and that's where 
the problem lies. 

Also, despite everyone's best efforts, 
paper just doesn't move reliably in tiny 
fractions of an inch. The resulting 
twitches cause painfully obvious glitches 
in the dot patterns, and nobody's happy. 
The good news, though, is the last line in 
table 1. VGA displays have 1-to-1 aspect 
dots, exactly matching laser printer dots. 
That means it's easy to get good-looking 
results on screen and paper. All you need 
is the right hardware. 

Unfortunately, the MultiSync won't 
work with a stock TV tuner. The problem 
is that the tuner produces standard Na- 
tional Television System Committee 
(NTSC) composite baseband video on a 
single output, while the MultiSync 
expects to see separate RGB and synchro- 
nous inputs. —Steve 


Expert Nutrition System 
Dear Steve, 

I am currently developing a set of rules 
for an expert system that will be used as 


an advisor in enteral and parenteral nutri- 
tion systems in intensive care unit pa- 
tients. What is the best way to go about 
creating such an expert system? Should I 
learn a language such as Lisp or Prolog to 
write my own, or should I use some form 
of expert system shell? If the latter is the 
best, could you please let me know what 
is available? 
J. D. Harrison 
Nottingham, U.K. 


Although not as extreme, the differ- 
ence between programming an expert 
system in Lisp or Prolog and using an ex- 
pert system shell is much like the differ- 
ence between programming in assembly 
language and programming in a high- 
level language, such as BASIC. You'd 
have much finer control over your pro- 
gram if you used Lisp or Prolog, but you 
would also have the overhead of much of 
the “housekeeping” (e.g., the user inter- 
face, input screens, and file handling). 

Since your object is to encode your ex- 
pert knowledge of nutrition systems, it 
would be far easier to use a shell. You 
will have to do some additional home- 
work to find the shell that is best for you. 
I recommend that you check out Knowl- 
edgePro from Knowledge Garden (473A 
Malden Bridge Rd. , Nassau, NY, 12123). 
It’s very easy to use and would be espe- 
cially suited to a teaching-type expert 
system because of its built-in hypertext 
capabilities. Also contact EXSYS (Р.О. 
Box 75158, Contract Station 14, Albu- 

continued 


IN ASK BYTE, Steve Ciarcia, a computer con- 
sultant and electronics engineer, answers 
questions on any area of microcomputing and 
his Circuit Cellar projects. The most repre- 
sentative questions will be answered and pub- 
lished. Send your inquiry to 

Ask BYTE 

c/o Steve Ciarcia 

P.O. Box 582 

Glastonbury, CT 06033 

Due to the high volume of inquiries, we 
cannot guarantee a personal reply. Ail letters 
and photographs become the property of 
Steve Ciarcia and cannot be 
The Ask BYTE staff includes manager 

Harv Weiner and researchers Eric Albert, 
Tom Cantrell, Bill Curlew, Ken Davidson, 
Jeannette Dojan, Jon Elson, Frank Kuech- 
mann, Tim McDonough, Edward Nisley, Dick 
Sawyer, Robert Stek, and Mark Voorhees. 


Maybe you dont think you need 
а new word processor. 


If you answer yes to just one of these questions, you'll 
find that you're a prime candidate for a new, advanced level 
of word processing. 


Yes № 
Do you create any of the following types of business documents: 
reports, plans, proposals, presentations, manuals, contracts, 
documentation, specifications? 


Do your documents call for more than words? Or have you 
considered a desktop publishing package to mix graphics, 
spreadsheets or tables with text on a page? 


In the process of creating a document, do you or others frequently 
have to review and revise it? 


Have you ever had occasion to create a document without sufficient 
time to turn it around? 


|| [| Is it critical that your documents look great? 


Turn this page over and fold on the dotted 
line to find out why you may be a candidate 
for a whole new level of word processing. 


© 1988 Lotus Development Corporation. Lotus, Lotus Manusenpt, 1-2-3, 
Symphony. Freelance and Graphwriter are registered trademarks of Lotus 
Development Corporation. PostScript ts a registered urademark of Adobe 
Systems, Inc. AutoCAD В a registered utodesk, Inc. — 
“Manuscript and Manuscript evaluatian kit require $12K and a hard disk 


you do need 
processor. 


If you answered yes to just one of 
these questions, you are a candidate 
for Lotus* Manuscript? 2.0. 


Manuscript is specifically designed for 

documents with tables, graphics, auto- 
matic numbering and tables of contents, 
cross-references or indexes. It can easily 
handle routine correspondence, too. 


Manuscript merges text with graph- 
ics created in 1-2-3? Symphony? 
Freelance” Plus, and Graphwriter? П, 
as well as Postscript? .TIF, .PCX, 
AutoCAD” files and more. And it's 
great at handling tables. 


Manuscript has many editing features 
and even provides for reviewer's com- 
ments. Our draft copies look just like 
the final version, with the right type- 
faces, graphics and tables in place. 


Я 
Manuscript easily supports major revi- , 
sions to text, data, and format, so that 
last minute changes аге а cinch. Plus 5 
it can link your most current 1-2-3 or Е 
Symphony spreadsheet data to tables = 
in your document. & 
Manuscript produces higher quality 
pages than conventional word proces- 
sors, with sophisticated hyphenation 
and justification, plus balanced news- 
paper-style columns previously available 
only on high-end publishing systems. 


Manuscript 2.0 gives you all 
the advantages of full-featured 
word processing, along with the 
powerful design and typeset- 
ting capabilities of desktop and 
electronic publishing—for the 
highest quality printed pages. 

Try Manuscript. Order our $15 
demo kit and get | 
working software 
and a tutorial 
manual* Call 
1-800-345-1043 
and ask for demo 
kit ACW-1450. 


Lotus Manuscript 20 


ASK BYTE 


querque, NM 87194) for information on 
its EXSYS program. —Steve 


Dead Drive Blues 
Dear Steve, 

Last weekend, a drive bearing on my 
20-megabyte Hardcard started going bad. 

I bought the drive 17 months ago from 
Logic Array of Costa Mesa, California. 
Alas, the company is apparently no 
longer in business, so I can't get the drive 
replaced or repaired under my 2-year 
warranty. 

Is there a company that sells 3%-inch 
20-megabyte hard disk drives without a 
controller? The dead drive is an NEC 
D3126, part number 134-200420-001. 

David G. McDonald 
Ames, IA 


If you've got a genuine Hardcard from 
Plus Development, you should be able to 
get factory service. If, on the other hand, 
you've got one of the clones, you're sunk. 

Although I hate to say this, I think the 
cheapest way out for you is to buy an- 
other card. While it's possible to pick up 
Just the drive, you'll have to worry about 
connectors, cabling, mechanical hard- 
ware, and all that. 

“But,” I hear you say, "isn't all that 
stuff standardized?” The answer, regret- 
tably, is “not quite. " The only way to 
find out whether a new drive will fit is to 
buy it and see. You can accumulate quite 
a pile of parts while you're thrashing 
around. 

Given the price competition in hard- 
disk drive cards, I suspect you can re- 
place that thing for about half of what you 
paid for it originally. —Steve 


Help with Heath 
Dear Steve, 

I teach a course in which we use Heath 
trainers (5-MHz 8088 microprocessor, 
64K bytes of RAM). These machines 
have an editor, an assembler, a debug- 
ging program built into ROM, and all the 
8088 control signals (minimum mode) 
available for building circuits on bread- 
boards. They're nice machines, but they 
lack disk drives and sufficient memory, 
so we can't use them to teach anything 
about the use of a disk-based operating 
system, a higher-level language, or disk 
files. 

Heath also sells an upgraded version of 
the basic machine that you can fit with 
two 360K-byte floppy disk drives and 
196K bytes of RAM. Except for the 
limited memory, this is what I'd like to 
use, but it costs twice as much as a good- 
quality IBM PC AT clone. 

There ought to be an expansion board 
for a standard PC that would bring the 
microprocessor signals (through buffers 


and isolators) out to a breadboard. Do 
you know of any products of this kind? 
The only one I've heard about is the eZ 
Board from Sabadia Export Co., but a 
friend told me that he had severe prob- 


lerns trying to use it. 
Maynard Fuller 
Monireal, Canada 


Given that you can buy an IBM PC 
clone for about $600 complete with moni- 
tor, drives, DOS, and keyboard, you 
would expect that someone would have a 
useful breadboard accessory for it. But I 
haven't seen one anywhere. 

Perhaps the best thing to do is to get a 
cheap computer and a standard IBM PC 
prototyping card and have your classes 
roll their own. JDR Microdevices sells 
PC prototyping cards—check the back of 
a recent BYTE. The circuitry is simple 
enough that your students can probably 
handle the design on their own, and it 
will be a real learning experience. 

One suggestion: If you're going to use 
ribbon cables to bring the signals out, 
make sure you have a ground lead be- 
tween every signal wire, put the control 
signals in a separate cable, and keep the 
length down. Don't try to save wire by 
running 26 signals in a single cable. Al- 
though I haven't heard of the Sabadia 
board, I bet that's what the company 
tried to do. Even though we think of the 
PC as being pretty slow, those signals are 
still fast and delicate. —Steve 


Memory Mayhem 
Dear Steve, 

I have an Intel 2010 Above Board/AT 
memory expansion board from Mead 
Computer. When I placed the order, 
Mead told me that I wouldn't have to dis- 
able the 384K bytes of my 1-megabyte 
motherboard. 

After delivery, I phoned Intel technical 
support to ask about switch settings, and I 
was told that I'd have to disable the 384K 
bytes (above 640K) of my motherboard. 

Mead Computer then told me that the 
2010 board would work without compli- 
cation in extended memory if I would 
start my extended memory location at 1.5 
megabytes rather than at the customary 
1.0 megabytes. 

It will be a while before I actually start 
running OS/2. Please straighten me out 
regarding memory configuration. 

Americus Mitchell 
Kilmarnock, VA 


If you don't disable the 384K bytes of 
RAM on the system board, you'll wind up 
with a “hole” between the end of the 
RAM at 1.384 megabytes and the start of 
the Above Board at 1.5 megabytes. All 
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From real time embedded 
applications to comprehensive 
commercial applications on 
Macintosh, IBM PC, Amiga, 
Atari, and others, Aztec C has 
earned a well-deserved reputa- 
tion as an innovative, tough to 
beat, rock-solid C development 
system. 


But don't just take our word for 
it—try it yourself. We know that 
the best way to understand what 
puts you ahead with Aztec C is 
to use it. That's why Aztec C 


systems purchased directly from 
Manx come with a 30-day, no 
questions asked, satisfaction 
guarantee. Call for yours today. 


We can also send you informa- 
tion that details the special fea- 
tures and options of Aztec C. 
Plus information on support soft- 
ware, extended technical sup- 
port options, and all of the 
services and specialized sup- 
port that you may need when 
you're pushing your software to 
the limits and ... beyond. 


MS-DOS Hosted ROM Development Systems 
Host+ Target: $750 Additional Targets: $500 


Targets: 

e 6502 family 

e 8080-8085-280-2180-64180 

e B0B8-8086-80186-80286/8087-80287 
e 68000-68010-68020/68881 


Components: 

e C сотриег for host and target 
e Assembler for host and target 
e linker and librarian 

e Unix utilities make, diff, grep 
e Unix vi editor 

e debugger 

e download support 


C OD., VISA, MasterCard, American Ex- 
press, wire (domestic and international), and 
terms are available. One and two day deliv- 
ery available for а! domestic and most 
intemational destinations. 
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Manx Software Systems 
One Industrial Way 
Eatontown, NJ 07724 


Features: 

e Complete development system 

e Fast development times 

e Prototype and debug non-specific 
code under MS-DOS 

e Compilers produce modifiable 


assembler output, support inline 
assembly, and will link with assembly 
modules 

e Support for INTEL hex, S record, and 
other formats 

е source for UNIX run time library 

ө processor dependent features 

® source for startup 


Aztec C Micro Systems 


Aztec C is available for most micro- 
computers in three configurations: 
The Professional; The Developer; and | 
The Commercial system. All systems | 


| are upgradable. 


| Aztec C86 


Aztec C68k/Am .... Amiga 
source debugger-optional 


Aztec C68k/Mac ... Macintosh 
MPW and МАС II support 


MS-DOS 


кеаофооофхое 


| source debugger • CP/M libraries 


The followng have special pricing and 
configurations. Call for details. 


Aztec C68k/At ..... Atari ST 


Aztec C80 ......... CP/M-80 
Aztec C65 ......... Apple 1! & 1 GS 
Standard System ........... s... $199 
| ө C compiler 
e Macro Assembler 
® overlay linker with librarian 
| e debugger 
€ UNIX and other libraries 
@ utilities 
| Developer System .............. $299 
€ ail Standard System features 
€ UNIX utilities make, diff, grep 
€ UNIX vi editor 
Commercial System ............ $499 


e one year of updates 


€ all Developer features 
€ source for run time libraries 


Aztec C is available on a thirty-day money back guarantee. Call 
now and find out why over 50,000 users give Aztec C one of the 
highest user-satisfaction ratings in the industry. 


Call 1-800-221-0440 


In NJ or outside the USA, 
call 201-542-2121 


Telex: 4995812 Fax 201-542-8386 
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SOFTWARE 


hFORMAT 


. . . Can double your 
hard disk performance. 


Experience has shown most hard 
disks are set up wrong .. which 
means the interleave is probably 
wrong and you are being penalized 
anywhere from 50 to 600% in perfor- 
mance. 

Included in the hrEST - hFORMAT 
pa a is an interleave optimizer, 

OPTIMUM. It calculates the opti- 
mum value for interleave, then 
resets the disk, automatically, for 
peak performance. 


The second casualty to improper 
setup is your data . . . because 
some hardware vendors take the 
easy route. They skip low-level 
testing and entry of manufac- 
turer's bad-track information. 
hTEST finds those marginal 
regions on the disk before they 


cost you time and information. 
hFORMAT lets you enter the 
manufacturer's test information 
and certify for yourself that the 
disk is properly initialized for 
reliable service. 


When the worst happens . . . and 
you lose data, hFORMAT will help 
recover your disk—even from that 
ultimate disaster: "Invalid Drive 
Specification." 

ИТЕТ + ПЕОКМАТ: for IBM PC, 
XT, AT and compatible computers. 
Requires 64K, DOS 1.1 or higher. 


Advanced Hard Disk 
Diagnostics designed by 
Kolod Research ... $89.95 


Paul Mace Software, Inc. 
400 Williamson Way 
Ashland, OR 97520 

(800) 523-0258 
(503) 488-0224 
(COD's, PO's add $5.00) 
(Foreign orders add $10.00) 
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the programs I know of assume that the 
RAM is contiguous, so that hole is going 
to cause some problems. You've probably 
found that out, right? 

Mead is correct in saying that the 
board will work, but only custom code 
that you write can take advantage of the 
disconnected RAM on the Above Board. 
All the standard code will fall into the 
hole and die. 

The best solution is to disable the 384K 
bytes of system board RAM and have 


| everything work. Anything else isn't go- 


ing to be worth the effort. You'll wind up 
wasting a little chunk of those RAM 
chips, but so it goes. 

As far as OS/2 goes, there's going to 
be a lot of blood in the streets when peo- 
ple find out that they can't run а “stan- 
dard" version of OS/2 on clones that 
were sold as compatible with IBM PC 
ATs. The reason is that OS/2 can't use 
the BIOS routines in those clones: It must 
talk directly to the hardware because the 
BIOS code won't run in protected mode, 
And that means the clone vendors must 
supply modified versions of OS/2 for 
their machines. 

If you've added oddball displays or 
other hardware, you won't be able to run 
the standard OS/2 from the vendor be- 
cause it won't talk to the display. It's not 
at all clear how this problem is going to 
be resolved, but I'm certain that the final 
answer isn't going to make everyone 
happy. —Steve 


Designing Chips 
Dear Steve, 

I've been working on an idea that may 
have commercial value, and I need to 
look into having a custom chip designed. 
Could you give me some insight into 
what to expect in terms of minimum 
quantities, design and production time, 
chip costs for the initial run, and so on? 
The chip I have in mind shouldn't require 
a dense mask, such as the 68020, but it 
does require a very high pin count (68 to 
166 or more). All the major functional 
blocks are in commercially available 
chips, so a lengthy design phase 
shouldn't be necessary. Where should I 
start? 

Your article "The BCC180 Multitask- 
ing Controller" (January through March) 
was very interesting, and I'd like to see 
more in the same vein. It's fairly obvious 
that the chip you're using is the most suit- 
able one available today for general- 
purpose controller work. Way back when 
you started out with designs based around 
Zilog or Intel processors, why did you 
choose these architectures over Motoro- 
la's 6802, 6808, and 6811? I'm no ex- 
pert, but it seems to me that if I have a 
specific control application, I can usually 


use а Motorola processor to accomplish 
the task and end up with a lower chip 
count than I can with a Zilog or Intel 
processor. 

Finally, with regard to programming 
languages, when I do control work, I pre- 
fer using Forth. I know most of the argu- 
ments in favor of using BASIC. I don't 
agree with all of them, but I can under- 
stand why you've chosen to use BASIC. 
The fact remains, though, that Forth is 
the only language available that gives you 
an operating system and language in 16K 
bytes or less and that runs on almost 
every processor available today. Its code 
is compact, and execution is fast. I'd like 
to see Forth as an alternative to BASIC in 
your future articles. 

Ken Martinson 
Ringgold, GA 


I assume that the custom chip you are 
asking about is an application-specific IC 
(ASIC). ASICs include programmable 
logic devices (PLDs), gate arrays, stan- 
dard cells, or handcrafted full-custom 
ICs. The advantage of an ASIC is a single 
chip that replaces perhaps 30 or more 
standard logic parts and the board space 
that they would normally occupy. The de- 
sign is more difficult to copy, and you 
can realize optimum performance be- 
cause of reduction in pin and circuit 
board delays. 

Designing with PLDs requires only a 
personal computer equipped with PLD 
software and a PLD programmer (which 
costs approximately $10,000). In com- 
Parison, setup costs for gate arrays or 
standard calls include nonrecurring en- 
gineering (NRE) fees, and the equipment 
requirements might include a CAE/CAD 
workstation, a timesharing computer, or 
both. The NRE costs for gate arrays 
range from $5000 to $80,000. For stan- 
dard cells, this figure runs from about 
$20,000 to $150,000. Production turn- 
around for gate arrays and standard cells 
can run anywhere from 2 months to a 
year; turnaround for PLDs is perhaps a 
few minutes. 

The choice of a microprocessor is not 
an easy one. Certainly it would be nice to 
choose the best chip for every job, but 
that’s not practical, A number of fac- 
tors—familiarity with the family, pro- 
gramming knowledge, software develop- 
ment equipment, factory support, and 
parts and sample availability—determine 
the processor of choice. In most cases, 
these items weigh more heavily when 
comparing architecture than does saving 
a chip or two in a design. Only in designs 
where constraints are rigidly dictated 
(such as volume productions and a small 
physical size) would I trade the things 1 


continued 


Above you see the most 
ingenious printhead developed 
in years. 

It's a new stored-energy head 
that uses less energy and deliv- 
ers more speed than traditional 
ballistic printheads. 

And according to Infoworld? 
delivers constantly superior print 
quality, with letter quality compa- 
rable to a laser. 

You'll find this printhead, 
with its seven patents on design, 
materials, and production proc- 
ess, only on Mannesmann Tally’s 
newest family of printers. Includ- 
ing the 24-needle MT330 word 
processing printer, a 10,000 page- 
per-month, 300 cps printer. And 
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price, call the number below 
for the name of your 
nearest dealer. 


the 18-needle MT340 data proc- 
essing and industrial graphics 
printer, a 13,000 page-per-month, 
400 cps machine. 

We invite you to compare 
either of these heavy-duty 
printers to their Japan- _“ 
ese counterparts. 

Because head to 
head, we win. 

And body to body? Again 
from /nfoworld: " ...most plastic 
and metal components appear 
quite a bit sturdier than their 
Japanese equivalents." 

Again, bad news for Japan. 
But very good news for you. 

To take advantage of this 
news at a pleasantly surprising 


MT330 with optional dual 
bin sheet feeder 


[n Washington state, call: 
206-251-5524 Ext. 80 
“Infoworld, July 6, 1987 
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"During the next 10 years, millions of programmers 
and users will utilize OSI2...The best way for them to 
understand the overall philosophy of the system will be 
to read this book." Bill Gates 


INSIDE 08/2. Here — from Microsoft's Chief 
Architect of Systems Software — is a candid and ex- 
citing technical examination of OS/2. In unprece- 
dented detail, Gordon Letwin explores the 
philosophy, key development issues, programming 
implications, and future of OS/2. And he provides 
the first in-depth look at each of OS/2's design ele- 
ments — how they work alone and their roles in the 
system. INSIDE OS/2 is a valuable programmer-to- 
programmer discussion of the graphical user inter- 
face, multitasking, protection, encapsulation, inter- 
process communication, and more. You can't get a 


more inside view. $19.95. 


Microsoft Press 


Quality Computer Books 


Available wherever books and software are sold. 


4 


The First Word. 


Or call in your credit card order. 800-638-3030 (In MD 824-7300). Refer to ad BM38. 
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mentioned for a lower chip count. 

BASIC is an interactive language that 
is easy to learn and available on virtually 
every computer. Forth is also interactive, 
but it's not nearly as popular. The virtues 
in each have caused many to suggest the 
need for a single language that combines 
their best features. I use BASIC because 
of its popularity, but I will consider using 
Forth in a future article. —Steve 


Optical Scanning 
Dear Steve, 

My company, Hemisphere Software, 
does contract programming and sells 
IBM PCs to small businesses and munici- 
palities. We've been working on a project 
that is missing one important part. I need 
a scanner with an automatic feeder to 
read a continuous form 2.4 inches wide. 
This scanner will have only one typeface 
to read. The scanner must meet the fol- 
lowing criteria: 


® [t must read a continuous form of paper 
2.4 inches wide. The paper will hold text 
only, in black or blue ink. The paper has 
22 character positions and no special 
spacing at the top and bottom of each 
page. 

* The text is in code. The code equivalent 
for one word appears on each line. 

* The text consists of 17 letters of the al- 
phabet, numbers 1 through 9, and the as- 
terisk. The letters can appear only in the 
following sequence, and only in these 
locations: 


STKPWHRAO*ELFRPBLGTSDZ 


Consequently, the letter T can appear 
only in the second or nineteenth position 
of the line, and so on. Numbers can ap- 
pear instead of certain letters, as dia- 
grammed below: 


STKPWHRAO*ELFRPBLGTSDZ 
123 4 5 6789 


For example, line position 1 can be 
either blank, 5, or 1. 
© The scanner's output is to be sent to an 
ASCTI file. Each line of input will be one 
record. 
* The scanner's operation (start and 
stop) will be controlled from an MS-DOS 
IBM-compatible microcomputer. 


To keep the price of the system as low 
as possible, we're trying to keep the cost 
of the scanner below $1500. We'll need 
two scanners as soon as possible, and 
we'll be purchasing more later. Thanks 
for any help you can offer. 

Stephen А. Gonslaves 
Wilmington, NC 
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Now create superb sounding 
music on your IBM* PC. 
Ad Lib” makes it easy. 


The Ad Lib Personal Computer Music 
System. At last, you have what it takes to 
make great-sounding music. 


The Ad Lib Personal Computer Music 
System. Includes the Ad Lib Music Synthe- 
sizer Card, Juke Box playback software, free 
Visual Composer software with 50 pre-set 
instrument sounds and Composition 

ai oi d ОР г $245.00 


Enhance your system further with this 
additional Ad Lib software: 


Music Championship "s 1 — Basic Con- 
cepts. Learn to identify basic musical con- 
cepts, including tempo, mode, rhythm and 
key. Perfect for all ages. The first in a series 
of music training programs combining syn- 


Just when you thought you'd 
heard itall, along comes д 
Ad Lib. 

And with it comes rich, 
room-filling music like 
you've never heard from a 
PC before. With rumbling 
bass, crystal clear highs, ир- 
front mid-range. All of it composed 
and performed on the first complete PC 
music system for people like you — long 
on desire, a little short on experience. 

The heart of the system is the 
Ad Lib Music Synthesizer Сага!“ 


An electronic sound synthe- thesized 
sizer based on the same digital music with 
technology found in professional | exciting 
keyboards and the finest music computers. | computer 

Just plug it into your PC and get clean, game com- 
powerful music through high fidelity head- petition , 
phones, bookshelf speakers, even your $39.95 
home stereo. It'll handle up to eleven differ- | 
ent instrument sounds playing at once, $0 Instrument 
its perfect for anything from a solo to a Maker 
symphony. ] „Зе. 

There's also Ad Lib Visual Composer!" _ Lets you 
about the most instinctive composition create and 
software ever devised. Simply draw save new 

| instrument 


lines to indicate notes, using the on- й 
screen piano keyboard as a quide. ке 
Change instruments, tempo and 
volume with a couple of keystrokes. 
Cut, copy and paste portions of your 
music in a snap. 

Included with the program is Composition 
Projects “#1, a step-by-step guide to 


sounds for use with Visual Composer. Alter 
23 sound characteristics like attack, sustain 
and decay. Modeled after professional 
music synthesizer software ..... $49.95 


Look for more Ad Lib music software 
titles coming soon. 


creating all kinds of music, including classi- i E- Requires IBM PC, XT, AT or курау; 256K 
cal, jazz, bossa nova, ragtime, and more. /S E. ВАМ, CGA, ЕбА, or MGA. 
Just yas thing for an ever-expanding 4 i For the name of your near- 

E da amd est dealer and a free 


Visual Composer is worth $89.95 if Ew | demonstration recording 
purchased separately, but it's yours E. or to place an order, call 


free when you buy the system. A M cg ag 
Then play back all of your crea- T T 


tions, as well as several pre- Pak oihar ihe ШЫБАГЫ. 

programmed selections, on | Ex —- Ad Lib Inc. y a 

the Juke Box'" playback soft- “= — | Е. 5 та Street 4 

ware, also included with your system. a uite | Personal Computer 
Look for the Ad Lib Personal Computer Boston, MA 02114 зрно | 


Music System™ at selected computer and 
music stores, or order direct from Ad Lib Circle 7 on Reader Service Card 
with your check, Visa or MasterCard. 
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Seventh National Conference 
an Artificial Intelligence 


August 21-26, 1988—51. Paul, Minnesota 


The National Conference on Artificial Intelligence is considered the most important 
presentation of theoretical and applied research in the field of Artificial Intelligence 
in North America. The Conference highlights and publishes state-of-the-art research 
findings in the widest range of Al related fields including Machine Learning, 
Knowledge Acquisition, Expert Systems, Robotics, and Knowledge Representation. 


The Tutorial Program covers the spectrum from beginning to advanced topics such 
as Introduction to Al and Expert Systems, Object Oriented Programming, Knowledge 
Acquisition, Managing Expert Systems Projects, Knowledge Engineering Tool 
Evaluation, Diagnostics, and Uncertainty Management. 


The Exhibit Program features the largest Artificial Intelligence trade show spotlighting 
demonstrations of commercial hardware and software, university research, and Al 
related services. Vendors will also be making technical presentations concerning the 


advanced aspects of their current products. 
Sponsored by the 
American Association for Artificial intelligence 


mm es se ee es ee eee M o == =ош 


Send in this coupon to AAAI, 445 Burgess Dr., Menlo Park, CA 94025 for more 
details or call (415) 328-3123 

Nam 
Company 

Address 

Ciy 2 


What is a Best Western? 


Т8 PERO | LE | { | 
\ | | s ^3» б. ^ 1 


(HOE PE NOE МТ? 
WOALOWIDE 
LODGING 


The right place at the right price. 


А INDEPENDENT 
Make reservations at any Best Western, | WORLDWIDE 


see your travel agent, or call toll-free M 
1-800-528-1234 а онин 


and о, 
hotels, motor inns and resorts" 
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Every now and then I get a letter that 
reminds me just how weird the real world 
can get. А scanner to read 2.4-inch con- 
tinuous paper with everything in 22- 
character codes? Zounds! 

Although you call it a scanner, what 
you describe is really ап OCR (optical 
character recognition) system in dis- 
guise. Mercifully, you've simplified some 
of the most vexing parts of the project by 
using only one typeface and two possible 
characters per position, so you don’t 
have to solve the general problem. 

I first thought that a linear charge- 
coupled device (CCD) array would make 
a nice line sensor, with scanning down 
the paper handled by a gear motor pull- 
ing the sheet through the reader. Unfor- 
tunately, that puts the mechanical design 
in the critical path: The motor has to be 
fairly precise, the optics need to be quite 
good, and the whole assembly reeks of 
precision machine shop work. Ugh. 

Another way to handle it would be to 
use a TV camera with a macro lens and 
an ImageWise (see the May 1987 Circuit 
Cellar) digitizer to grab an image of the 
sheet. With a full line extending com- 
pletely across the screen, there's enough 
resolution to get about 100 pixels on each 
character. That should be enough to han- 
die the recognition part of the problem. 

The reader might look something like 
this: a TV camera with macro lens and 
some lights, peering down at a flatbed 
section holding the paper. A motor and 
traction wheels draw the paper length- 
wise across the flatbed. The ImageWise 
digitizer sends the TV picture of the PC 
over a serial link. The RTS and ОТК lines 
can control the motor and lights, with 
CTS, DSR, and CD returning some status 
bits. All the OCR logic is in the PC, which 
keeps the cost of the scanner down by 
eliminating a lot of dedicated computing. 

You don't mention the throughput you 
need, but 1 doubt that the speed will get 
better than a few tens of seconds per line. 
That may sound slow, but even simple 
OCR requires a lot of computations be- 
cause there are many bits in each line. 

I'm not sure there's enough room in 
your budget for development and manu- 
facturing, even at $1500 per unit. At 25 
units a year, you've got a buy of $37,500. 
Figuring a parts cost at $750 (even sim- 
ple optics are expensive), you're allow- 
ing about $19,000 for nonrecurring engi- 
neering, design, and programming 
expenses—figuring no profit at all on 
each unit. Not good. 

If you take a look at standard OCR 
scanners, I think you'll find they're much 
more expensive than $1500, even though 
they're in volume production. Even 
though you've simplified the problem, it 
still isn't trivial. —Steve M 
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ssa Keeps you going full steam ahead when other 
debuggers let you down! With four models to pick 
from, you'll find a Periscope that has m" the 

power you need. 


Start with the model that fits your current needs. If you | 
need more horsepower, upgrade for the difference in 
price plus $10! 

When you move to another Periscope model, don't 
worry about having a lot to learn... Even when you move 
to the most powerful model, Periscope Ш, an extra dozen 
commands are all that's involved. 

А Periscope | user who recently began using 
Periscope III writes, “А like the 
fact tbat witbin tbe first balf 
bour of use I was debugging my 
program instead of learning to 
use tbe debugger.” 


j Periscope sottware 
& 200+ page 
manual 


Periscope's software is solid, comprehensive, and 
flexible. i helps you debug just about any kind of program you can 
write... thoroughly and efficiently. 

Periscope's the answer for debugging device-drivers, memory-resident, non-DOS, 
and interrupt-driven programs. Periscope works with any language, and provides 
source and/or symbol support for programs written in high-level languages and 
assembler. 


Periscope's hardware adds the power to solve the 
really tough debugging problems. The break-out switch lets 
you break into the system any time. You can track down a bug 
instantly, or just check what's going on, without having to 
reboot or power down and back up. That's really useful when 
your $ystem hangs! The switch is included with Periscope 1, 
Periscope II, and Periscope Ш. 

Periscope 1 has a board with 56K of write-protected RAM. 
The Periscope software resides 
in this memory, safe from run- 
away programs. DOS memory, 
where debugger software 
would normally reside, is 
thus freed up for your program. 

Periscope 111 has a board with 64K of 
write-protected RAM, which performs the 
same function as the Periscope ] protected 
memory. AND... 

The Periscope 111 board adds another powerful dimension to your 
debugging. [ts hardware breakpoints and real-time trace buffer let you track down 

Е bugs that a software- 

oriented debugger would 
take too long to find, or 
can't find at all! 


Perlecope | Board 


Periscope Sreak-Oul 
Switch 


[EIS 
Sees 


Periscope Ill Board 
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"| like rhe clean, solid design and the crash 


recovery. Periscope ] user 


“I like the ability to break out of (а) locked 
up system: Periscope I] user 


"| am very impressed with Periscope 1I-X 
.» it has become my ‘heavy duty‘ debugger 
of choice, especially if I need to work on 3 
memory resident utility or a device driver." 


Periscope II-X user 


". . . Periscope lil is the perfect answer to 
the debugging needs of anyone involved in 
real-time programming for the РС... The 
real time trace feature has saved me many 
hours of heartache already.” 


Periscope Ш user 


B Periscope I includes a half-length 
board with 56K of write-protected RAM; 
break-out switch; software and manual for 
$345. 


Ш Periscope II includes break-out switch; 
software and manual for $175. 


Periscope 1-Х includes software and 
manual (no hardware) for $145. 


B Periscope Ш includes a full-length 
board with 64K of write-protected RAM, 
hardware breakpoints and real-time trace 
buffer; break-out switch; software and 
manual. Periscope III for machines run- 
ning up to 8 MHz is $995; for machines 
running up to 10 MHz, $1095. 

REQUIREMENTS: IBM PC, XT, AT, or close 

compatible (Periscope Ш requires hardware 

as well as software compatibility); DOS 2.0 or 
later; 64K available memory; onc disk drive; 
an 80-column monitor. 

Call us with your questions. We'll be happy 
to send you free information or help you 
decide on the model that best fits your 
needs. 


Order Your Periscope, 
Toll-Free, Today! 
800-722-7006 


MAJOR CREDIT CARDS ACCEPTED 


n 


The 


PERISCOPE 


Company, Inc. 


1197 PEACHTREE ST. 
PLAZA LEVEL 
ATLANTA, GA 30361 
404/875-8080 
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THIS IS WHAT HAP 
LET OUR CUSTOMERS 


This is not exactly your typical dot rugged 24-pin printer for under $500. Which 
matrix printer. But then, the new ALPS the Allegro 24 is. You wanted it to churn out 
Allegro 24 wasn't built in typical dot matrix — page after page of crisp, letter-quality output. 
printer fashion. Which it does. And you wanted it with easy- 

It's the result of a highly sophisti- to-use front panel controls. Which, of 
cated new design process, never ^ JJ course, it has. 
before attempted by any other / Then you insisted that it be 
printer company. We call it > С Э — jam-proof. Which explains this 
“Giving the Customers What = ~ = D printer's uncharacteristic profile. 
They Want? A. uy You see, it has no platen. Just 

You told us you wanted a = | a unique flatbed design for a 
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PENED WHEN WE 
DESIGN A PRINTER. 


paper path that's straight, direct and virtually and brilliant ideas to us at 800-828-ALPS. 
unjammable. In California, 800-257-7872. 

As if that weren't enough, you asked for— And help us design our next printer. 
and got —features like “paper parking; for 


automatic switching from fan-fold to single 
sheet feed. Four resident type fonts. And ALPS 
full compatibility with most all the PCs and 


software you already have. 
For a free demonstration of the printer | AMERICA 
you've always wanted, see your local ALPS Built by popular demand. 
dealer. Or direct your questions, comments Allegro 24 is a trademark of ALPS Electric Со, Ltd. © 1988, ALPS America. 
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D ve. ta li | |. ШИ” бы GW-Basic, Serial/Parallel, Color/Monochrome 
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NEC Powermate 386, 130 Mr, ... PRICES 2 ы 9 SAMSUNG s300 4/8 MHz, 512K, & Slots SIP/C, 
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PostScript for Programmers 


Eliakim Willner 


POSTSCRIPT 
LANGUAGE PROGRAM 
DESIGN 

Glenn C. Reid 


Adobe Systems Inc. , 
Addison-Wesley Publishing 
Co., Reading, MA: 1988, 
224 pages, $22.95 


| any programmers find 

their first experience 
with PostScript as refreshing 
and exciting as a badly needed 
vacation from run-of-the-mill 
work. It is an elegant and 
powerful language for putting 
words and images on the page. 
Fortunately, it is also very 
well documented. 

Until recently, the primary 
PostScript resources have 
been two books from Adobe 
Systems, published by Addi- 
son-Wesley—the Language 
Tutorial and Cookbook, or 
“the blue book,” and the Lan- 
guage Reference Manual, or 
“the red book." Glenn C. 
Reid's PostScript Language 
Program Design, the newest 
offering from Adobe, will cer- 
tainly become known to Post- 
Script aficionados as “the green book,” and it will almost cer- 
tainly become an indispensable companion to its two 
predecessors. 

The blue and red books were written by the designers of Post- 
Script. They are sufficient if you want merely to learn about the 
language. The new green book was written by a PostScript pro- 
grammer, It is essential if you want to bridge the gap between 
theory and practice—to actually use the language. 

Read the blue book before you begin using PostScript. It pro- 
vides a feel for how to work with the language, using short ex- 
amples to illustrate individual features. 

The red book provides the rationale for PostScript and a for- 
mal definition of the language. It is a well-written reference. 
Keep the red book at your side as you code; it's invaluable when 
you need to know the fine points about a particular keyword. 

Absorb the green book. Make its style and programming 
structure your own. The green book will teach you to think in 
PostScript. 

А basic premise of the green book is that you must understand 
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how the PostScript interpreter 
works if you are to use it effi- 
ciently. Reid states that the 
difference in execution speed 
between a poorly written Post- 
Script program and a well- 
written one can be as great as 
a factor of 10 or more. He 
therefore carefully explains 
what the PostScript inter- 
preter does when it encounters 
different language constructs, 
and why. 

The many examples Reid 
uses serve a dual purpose. 
First, they serve as dissection 
models; he subjects them to a 
statement-by-statement analy- 
sis, explaining how each piece 
of code integrates with the rest 
and, in cases where a variety 
of means might have been 
used to reach the same end, 
detailing why he deemed the 
particular method selected to 
be the best. 

The examples also serve as 
paradigms for your own code. 
In fact, permission is expli- 
citly given for readers to in- 
corporate actual code from 
the book into their own appli- 
cations. This license would be 
hollow if the code were triv- 
ial. It isn't. Most of the examples represent substantial program- 
ming efforts. Taken as a whole, they embody many hours of 
continued 


ALSO REVIEWED 


Electric Language 
Advanced C Programming for Displays 


Prolog Programming in Depth 


Computer Vision: A First Course 
illustrating Pascal 
How to Think About Statistics 


JUNE 1988 BYTE $51 


Data 
Acquisition. 


Image 
Processing, 


array 
Procosthg 


Free Handbook 


et. Data Translation invites you to 
receive the premier edition of our 1988 Data 
Acquisition Handbook Set. 


The Book 

Our traditional Data Acquisition Catalog— 
featuring full product information and 
numerous documentary stories on acquiring 
and processing signal data. 


The Booklet 

Our 1988 Product Summary—a summary on 
pricing, analog I/O boards, DSP processor 
boards, and application software. 


R.S.V.P. to receive an edition (while they last) 


by calling: (617) 481-3700 
DATA TRANSLATION r 


100 Locke Drive, Marlboro, MA 01752-1192 USA 


52 BYTE * JUNE 1988 Circle 80 on Reader Service Card 


BOOK REVIEWS 


programming that you won't have to do. See, for example, the 
four-page printer emulator listing. The groundwork has been 
carefully set, preliminary procedures have been written and an- 
alyzed, and a substantial and usable piece of code is wrought. 

The green book opens with an overview of PostScript (it's 
interesting to compare Reid's overview with that of the authors 
of the red book). Chapter 2 provides a mild peek under the Post- 
Script interpreter hood. This lays a groundwork for many of the 
rules that the author presents as the book progresses (more 
about those later). Chapter 3 describes the PostScript imaging 
model—the controls you'll be using as you "drive" PostScript. 

The individual chapters that follow deal with different aspects 
of the language. I recommend that serious users of PostScript 
read the book from cover to cover, then return to chapters of 
special interest. The chapters are generally self-contained, with 
occasional references to code from previous chapters. 

I particularly appreciate Reid's down-to-earth approach to 
programming. Too often, programming texts ignore some of 
life's less pleasant realities, like the fact that memory isn't an 
infinite resource, and that programmers spend far more time de- 
bugging code than writing it. Reid devotes chapter 13 to mem- 
ory and file resource management, and it's clear here (as it is 
throughout the book) that he speaks with the voice of experi- 
ence. The issue of resource shortage isn't delegated to chapter 
13 exclusively; Reid deals with it as it arises in the context of 
other topics as well. 

Chapters 14 (“Error Handling") and 15 ("Debugging Tech- 
niques”) address the very important concept of what to do when 
things go wrong. Appendix А contains the listing of a PostScript 
error handler. Again, Reid doesn't shirk the issue of debugging 
PostScript code, because it comes up in other chapters. 

I spoke earlier of rules laid down by the author. I'm generally 
uncomfortable with what has been called the "programming 
proverbs" approach to teaching. Short, arbitrary rules (like 
"never use goto") have so many exceptions that the rule, un- 
qualified, is misleading or meaningless. But the approach can 
be effective if used with intelligence, as it is here. 

For example, chapter 10 concludes with a brief set of guide- 
lines for properly structuring documents. These fill up a page, 
not a single line, and are thus both easy to remember and quali- 
fied enough to be useful. Again, in section 12.3, the author pro- 
vides an approach for dealing with printer error messages. 
These occupy half a page and provide a methodology, not a rote 
cookbook-style solution. The book does contain a series of itali- 
cized notes that contain unqualified rules, where appropriate. 
Case in point, section 5.2: “Note: Never initialize or replace the 
existing state of the interpreter..." 

One would expect a book on PostScript to be attractively laid 
out, and the green book doesn't disappoint. The format is clear, 
with plenty of white space. Listings and examples are clearly set 
apart. The entire book is set in a new and very attractive Adobe 
type family called Stone. 

This is an excellent book. I would have added a section on 
Display PostScript and the programming issues it raises and in- 
cluded more detail on using PostScript with color output de- 
vices, since these seem just around the corner. But I suspect that 
we'll see more from Adobe beyond the green book—and I'll be 
looking forward to those additions. № 


BRIEFLY NOTED 


ELECTRIC LANGUAGE: A Philosophical Study of Word 
Processing by Michael Heim, Yale University Press, New 
Haven, CT: 1987, 305 pages, $19.95. Philosophy teacher and 
writer Heim argues that word processing changes "the way we 
think about anything and everything." Word processing encour- 
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Quaid Analyzer 
Instruction Display 


dx ax 0000 0000 
ds:si bx 86c4:003e 085d 
es:di сх 86¢4:0000 Оа9а 
ss:sp bp B6cá:0946 00a2 
data 09с2:0008 
code 09c2:0419 
cs:ip 09c2:0419 

«Oditsz.a.p.c 
flags 0000001001000110 


d28c 0419 »move dx,ss 


cc8b 041b 
fa 0514 
с88с 041e 
d08e 0420 
Od60bc 0422 
0200c481 0425 
fb 0429 

52 042a 

51 042b 

53 042c 

51 042d 
3054 042e 
2icd 0430 


move cx,sp 
cli 

move ax,cs 
move sS,ax 
move sp,0d60 
add sp,0200 
sti 

push dx 

push cx 
push bx 

push cx 
move ah,30 
int DOScall 


Part of a Quaid Analyzer display 


Quaid Analyzer [5 a powerful diagnostic tool 
that shows what is going on inside your com- 
puter. The > at the top is the cursor. You can 
move it with the arrow keys. When you move the 
cursor off the screen, the instructions scroll like 
text in an editor. You can move the cursor into a 
register and change its value, or see the instruc- 
tions or data it points to. Of course, you can 
scroll through the data display as well, and type 
new values into memory. With Quaid Analyzer 
you never have to type a command. 


This example shows the first instructions exe- 
cuted when VDISK.SYS installs itself. You can 
see that it changes stack pointers, then gets the 
DOS version number. We got to this point by 
loading Quaid Analyzer before DOS, then 
watching the DOS call and disk interrupts until 
the driver was loaded, then putting a breakpoint 
on its first instruction. Drivers are installed before 
DOS gives you the first prompt. What other soft- 
ware tool can show you a device driver install? 


Quaid Analyzer comes with a manual, and software on a 3 
inch and a 5 inch diskette. Н you are not satisfied with 
Quaid Analyzer, you can return it within 30 days for a re- 
fund. Quaid Analyzer is not sold by dealers in the United 
States or Canada. It is not copy-protected. 


To order Quaid Analyzer, call us with your credit 
card, or send us a check for $200 US funds. We 
ship within a day at our expense. 


Quaid Software Limited 
Third Floor 


45 Charles Street East 
Toronto Ontario Canada МАУ 152 


(416) 961-8243 
Warning! For advanced programmers only. 
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ages "on-screen thinking," and thinking—especially thinking 
in print—is bound with “existential commitment"; it ‘‘estab- 
lishes and reflects our identity." Word processing removes 
anxiety about establishing that identity because a word- 
processed document is so easily revised. This also means word 
processing “reinstates some of the formlessness of conversation 
or soliloquy," especially compared with the strict linearity of 
typewriting. Further, “word processing reveals knowledge to 
be a flowing process, a process parallel to ideational flow” as 
opposed to knowledge modeled on dialogue (give and take) or 
on reading and writing printed pages (argumentation). 

Michael Heim considers word processing a mixed blessing: 
“The thoughtful paging and browsing through tangentially re- 
lated books, all done at a leisurely pace, will no longer be af- 
forded by computerized writing and reading.” (Heim doesn’t 
consider hypertext systems, which promise to restore browsing 
in a big way.) And while he draws the consequences of the text 
being presented as a pageless scroll of characters by the current 
generation of word processors, the new generation presents 2 
full-size image of paper on screen, restoring the sense of bor- 
ders and divisions. 

The arguments range over all of Western philosophy (and 
some Eastern as well), from the ancient Greeks to contempo- 
rary phenomenology. This is a difficult, thoughtful exposition 
of primary interest to the philosophical community. But every- 
one who has used a word processor will find much to think 
about in Heim’s ideas. —David Weinberger 


ADVANCED C PROGRAMMING FOR DISPLAYS by Marc 
J. Rochkind, Prentice Hall, Englewood Cliffs, NJ: 1988, 331 
pages, $40 (hardcover), $27 (paperback). Despite its title, this 
is not a book on computer graphics; it is limited to alphanumeric 
displays. But that’s not a fault. If you’re at all involved in getting 
alphanumeric data out of the keyboard and onto the display (and 
what programmer isn't?) on a Unix- or MS-DOS-based com- 
puter, then Marc J. Rochkind's book definitely belongs on your 
library shelf. 

Wisely selecting the C language as his vehicle, the author 
tackles terminal emulation (for the Z-19; he should have se- 
lected the more common VT-100), raw and buffered keyboard 
I/O, an elaborate window system, and virtual screen handling. 
Keep in mind that, throughout the book, the author presents 
plenty of source code for both Unix and MS-DOS systems (he 
even dips into assembly language code on the 8088 to speed crit- 
ical functions). You'll find the early chapters particularly help- 
ful in demystifying the Unix termcap database and curses 
screen management utilities. 

The C source code presented is compatible with Microsoft 
and Lattice compilers on the MS-DOS side, and Unix System 
III, Xenix (based on Unix version 7), and 4.2 BSD and 4.3 BSD 
on the Unix side. The source code is available on floppy disk at 
extra cost. —Richard Grehan 


PROLOG PROGRAMMING IN DEPTH by Michael A. 
Covington, Donald Nute, and Andre Vellino, New York: Scott, 
Foresman and Co., 1988, 506 pages, $24.95. Aimed at readers 
somewhat familiar with computer programming (but not neces- 
sarily artificial intelligence (АТ) techniques or languages), this 
book starts with the basics and delivers on its title, covering Pro- 
log in depth. Intermediate and advanced Prolog users will also 
find the book’s comprehensive coverage of algorithms and tech- 
niques a useful reference. 

The book has been classroom-tested, and the polish shows: 
The text is uniformly good. Discussions on expressing pro- 
cedural algorithms in Prolog and on Prolog as its own meta- 
language are outstanding. A chapter titled ‘Additional Tech- 
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Lena oe ' "5 поран... СӨТ | comaoine ито соленые асно | 
| 


EVEREX EXTERNAL — CALL | • 20 Sec. Printout e Support Desktop Publishing 
Practical Peripherals — ————— Eme FII Ee ие 
1200B Int. $69 IR WIN TA APE В АСК 
кч! NEIWORK —-——— — 2 ' 
WE SERVICE/REPAIR ; | а | 
ети. | № ома хт/зв 
| IERLOUTPAGQOGBTST | хотель | 40 MB/286/386 
== On Site instalation Available. < Model 1450 ........ 
| | 4 user 8 user 12 user | 60 MB 286/386 


|  PUTHORIZED DEALER. Come See Our Demo | Моде! 165D oth... 


INQUIRY LINE 713 784- 0990 TECH-SERVICE 784-7817 | 


TOII EREE ORDER | NL V 41 onn 222 CEYDA mv: 
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ATARI COM PUTERS AMIGA SOFTWARE 


65XE 64K Computer ......... 99.99 | New Tek Inc. 
130XE 132K Computer ...... 139.00 | Digi-View 2.0 .............. 149.00 
Sea rM Monochrome Syst. 649.00 ря п теи 44.99 
MR АН ae {терүү кайры} PC-TOO 80286 1.2MB, 512K . .899.00 

F124 noch | Flight Simulator Il ........... 39.99 
SF 1224 Color Monitor ior 19900 | Word Perfect Corp. Toshiba T-1000 Laptop ...... 799.00 
— . Word Panaci ee ик re 199.00 | J — € | 


| Leading Едде.............. 


NEC APC-IV Powermate ...2,399.00 
NEC Multispeed Laptop ...1 229. 00 


ZENITH Р 
PC Portable 
| Dual Floppy 34,199 


MULTIFUNCTION CARDS 


AST 
6-Pak Plus 576 Board ....... 149.00 
Hot Shot 286 Accelerator ....349.00 


Atari 520 
Color System *779 


Includes: 520ST-FM, 512K RAM with 
32" Drive Built-In, Basic, RF-MOD, $ 
Atari Mouse, and SF-1224 Color MacBottom 21MB 799 


Monitor. 
Hard Drives 


ATARI ST SOFTWARE уҹ 


PCPC 


Access | MacStack60 .............. 899.00 | Hercules 

Leaderboard Golf ........... 24.99 | Everex Color Card ................ 129.00 

Antic 40 MBSCSI ............... 999.00 | Graphics Card Plus......... 159.00 
PRM aS PCPC Intel 

Avant Garde Macbottom HD32 .......... 999.00 | Inboard 386 Board .......... 799.00 


PC Ditto (IBM Emulation) ..... 64.99 
Batteries Included 

Degas Elite ................ 39.99 
DAC 


5th Generation 
Logical Connection 256K ....349.00 
Quadram 


Floppy Drives | 
Cutting Edge 


800K External ............. 189.00 | Quad386XT 80386 PC-Upgr. . .799.00 
Easy Accounting ............ 61.99 | Central Point Video 7 
Soft Logik Corp. 800K Floppy External ....... 199.00 | vega V.G.A. Adapter ........ 299.00 
Ur asini Лү, Partner .......... 64.99 Monitors элү (C mE. bai 
meworks olo rd w/Parallel Port ....89. 
Swiftcalc/Wordwriter ........ 47.99 | Network Specialties == ыи 
VIP E CP AM Oe cat 1,549.00 
rofessionalGem.......... 139.00 adius 
ac Full Page Display Plus ....1,499.00 Ashton- Tate 
Two Page Display SE...... 2,199.00 | d-Base іі + ............... 389.00 
Absott Sigma Designs Boriand 
AC BASIC Po 139.00 | Laser View Display For SE .1,749.00 | Quattro... ТТТ 129.00 | 
is Development | Memory Upgrades febre pal вй во 
бү is ator/images 9 к= 89.99 ove Computer я Рїи$.............. ' 
LR scammers 5 050 0 05050007 1999 | Genius Моџвев+ .......... 59.99 
Discovery Software AST 
Магапдег!!................. 31.99 | Turboscan............... 1,349.00 i e уш widr. Halo........ 89.99 
Electronic Arts Datacopy | 
Dahme VIGO 12 ,........... 89.99 | 730 Flatbed Scanner ...... eto ae INA а ie 
о LS | i 
Pagesetter w/Texted ........ 89.99 nn „рабына кы a 299.00 
м 349.00 | Ast Premium 286 & 386........ Cal First, Choice . E 99.99 
em ннн Ойша | Compaq Deskpro and Portbis. .Ca ord Perfec . 
о бо | IBM PS/2 25, 30, 50, 60,80...... UNE O se RET EEEERERT — 


SELECT FROM 
OVER 3000 
PRODUCTS 


WE SHIP 90% 
OF ALL ORDERS ' 
WITHIN 24 HOURS 


COMPUTER MAIL ORDER 
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\Ajlhan we и мапі to ta lle nrica 
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MONITORS - MODEMS PRINTERS 


Amdek 

Video 310A 12" Amber ....... 99.00 1020 XL/XE Plotter ..........35.99 
Video 410 12" AIGIW . . . .(ea.) 139.00 XDM-121 Letter Quality XL-XE 209.00 
Magnavox - 1200Е 1200 Baud External ...129.00 | XM-M801 XL-XE Dot Matrix ..199.00 
7BM623 12" TTL Amber ...... 99.00 | Atari ХМ-М804 ST Dot Matrix ..... 189.00 
СМ8505 14" RGB/Composite.189.00 | XMM301 XL/XE 300 Baud ..... 44.99 | Brother 

CM8515 14" RGB/Composite.269.00 | 9X-212St Modem ........... 89.99 | M-1409 180 cps Dot Matrix ...309.00 
CM8762 14" RGB/Composite.279.00 | Avatex Citizen | 
NEC 1200 Hc External ............ 94.99 | 120D 120 cps Dot Matrix..... 149.00 
GS-1400 14" Monochr. TTL...21900 |2400External.............. 189.00 | Premier-35 35 cps Diasywheel 479.00 
JC-1402 Ми зупс-!........ 599.00 | Best Products 


C.Itoh 
315-XP Epson/IBM 132 col... .549.00 
Epson 


2400 Baud 12 Card w/software 159.00 


Packard Bell 
Everex 


PB-1418F 14" Flat TTL A/G/W 


РРО TER ea.) 119.00 · | Evercom 2400 Baud External .239.00 1 

PB-1420CG 14" Mid-Res can 269.00 = ved Pr M ТН 179.09 
PB-1422EG 14” Hi-Res EGA . . 369.00 FX-286E 240 cps, 132 col. ...... Call 
РВ-8526-МЈ Uniscan Monitor . 399.00 LQ-500 180 cps, 24-wire ....... 

Princeton Graphics cps, 24-wire ....... Call 
Max-12 12" TTL Amber 149.00 LQ-850 330 cps, 80 | эзуу ея Са! 
Thomson . | LA | sr y Aaa et 24-wire ...... te 
450 15" 132 col. TTL Amber ..119.00 Hewieti-Packen 7 TEET 279.00 


4120 14" RGB/Composite....239.00 


HP " 
|" 


2225A Thinkjet............. 
NEC 


P2200 Pinwriter 24-wire ..... 379.00 
P660 Pinwriter 24-wire ...... 459.00 


U.S. Robotics 


$ 99 P760 Pinwriter 132 col. .... ‚ 679. 
1200 Baud External 99 Okidata | 
Okimate 20 color printer..... 129.00 
ML-182 120 cps 80 col. ...... 229.00 
A - Hayes ML-192 + 200 cps, 80col..... 359.00 
Smartmodem 300 .......... RD ML-193 + 200 cps, 132 col. . . .469.00 
Smartmodem 1200 ......... 279. 
Magnovox CMB505 54 89 | Packard Bell 
14" RGB/Composite 1200 Ехїегпа!............... 89.99 
2400 Ежегпа!.............. 169.00 


Practical Peripherals 

| Complete Telecom Package ..79.99 
2400 Baud Stand-Alone ..... 189.00 
Supra 

2400AT 2400 Baud Atari ..... 169.00 
U.S. Robotics 

Direct 2400 Baud External ...199.00 


DRIVES 


Atari 

AA314 DS/DD ST Disk....... 209.00 
SHD204 20MB ST Hard Drive .569.00 
C.LTD (For Amiga) 


Brother M-1109 


C LTD KOME Mo 2E 859.00 i 
АТОФдЗМВ............... | | \ 
C.LTD A500 SCSI Controller .179.00 DISKETTES Dot Matrix 179 


Indus 
GT Disk Drive Atari XL/XE ...189.00 


Maxell Panasonic 


GTS-1 00 ST Drive * э э з ө ө ө ө э о 189.00 MD1-M SS/DD 514 OTI 8.49 KX-P1080i 144 cps, 80 col. zb 189.00 
Васоге | MD2-DM 05/00 5:4" ......... 9.49 | КХ-Р10911 194 cps, 80 col. ...209.00 
Jr. Expansion Chassis ...... 299.00 | MF1.DDM SS/DD 3?" ....... 12.49 | KX-P1092i 240 cps, 80 col. ...339.00 
Seagate Technologles MF2-DDM DS/DD 312" ....... 18.49 | Star Micronics 
«E 20MB Drive ......... 249.00 | MOM DC-600 Tape........ 23.99 | NX-1000 140 cps, 80 col. ..... 179.00 
| опу NX-1000C C64/128 Interface .179.00 
Atari ST 20MB Hard Drive....559.00 | мер $$/005%”............ 6.99 | NX-15 120 ops, 132 col. ...... 319.00 
ga 2000 20MB Hard Drive.629.00 | pop pS/DD 5%" ........... 7.99 | Toshiba i 
ebec MFD-1DD SS/DD 3%”........ 11.99 | P321-SL 216 cps, 24-wire ....499.00 
Amiga 20MB Hard Drive ..... 799.00 | мЕО-200 05/00 3%" ....... 16.99 | P351-SX 300 Gp. 24-wire ....999.00 


In the U.S.A. and in Canada 


Call toll-free: 1-800-233-8950 


Outside the U.S.A. call 717-327-9575, Fax 717-327-1217 
Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 
CMO, 101 Reighard Ave., Dept. A1, Williamsport, PA 17701 


OVER 350.000 SATISFIED CUSTOMERS • ALL MAJOR CREDIT CARDS ACCEPTED • CREDIT CARDS ARE NOT CHARGED UNTIL WE SHIP. 
POLICY: Add 396 (minimum $7.00) shipping and handling. Larger shipments may require additional charges. Personal and company checks require 3 weeks 
іо clear. For faster delivery, use your credit card or send cashier's check or bank money order. Credit cards are not charged until we ship. Pennsylvania residents 
add 6% sales tax. All prices are U.S.A. prices and are subject to change, and all items are subject to availability. Defective software will be replaced with the 
same item only. Hardware will be replaced or repaired at our discretion within the terms and limits of the manufacturer's warranty. We cannot guarantee com- 
palibility. All sales are final and returned shipments are subject to a restocking fee. We are not responsible for typographic or photographic errors. 
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C programmers are talking about C talk™ 
The easy way to add the POWER of 
OBJECT-ORIENTED Programming to C 


C talk extends your C compiler to a real Object-Oriented Language (OOL). | 
It is not a new language: it simply adds Smalltaik-like features to C: 

Q Encapsulation 

Q Messaging (Dynamic Binding) 

Q Inheritance 


C talk offers all of the advantages of OOLs: 
О A highly modular software design methodology 
О Reusable sofiware components 
О Extendable software components 


Pius the advantages of C: 
Q Speed, size, flexibility 
Q Ease of application delivery 
Q Access to C libraries and C tool seis 


C talk consists of an application development environment with: 
О A powerful Smalltalk-like Browser for browsing, defining and editing an 
applicarion's object class hierarchy 
Q A Preprocessor for converting object class descriptions into standard C 
programs that are comparable with popular C compilers 
О An integrated, semiautomatic Make utility for controlling the preprocessing, 
compiling and linking of an application, object classes, C files or libraries 


C. talk is designed to run on an IBM* PC (or compatable) with one of the following C 
compilers: Microsofi* C, Lattice C, Turbo C, or C86. A system configured with a hard 
drive and mouse is highly recommended. 


To order: 

CNS, Inc. 

Software Products Dept. 

7090 Shady Oak Road - 
Eden Prairie, MN 55344 pr a ма Hone адное la oi mady la he om. * 
+ чал а йш онар, = 
A ohj * Тем gl јен рр НЛ ые 2 


(612) 944-0170 


Се Cords: Maner Сый, Vito 
Shipping: $$. US 


t, 
7 ор" Geen fad fit empty oha + 


C ws» ша pube of CHE ins. gei Ма 
LTD 1а веі. о ра 11 


МА ТН. Р АК 8 7 High Performance 80x87 Software 


MATHPAK 87 is a set of 
over 130 assembler coded 
numerical routines for use 
with 80x87 math coproces- 
sors. These routines are 
highly optimized and run 
up to 20 times faster than 
equivalent high-level lan- | 
guage routines. A detailed 
and easy-to-read manual 
(180 pages) gets you 
started using MATHPAK 
87 in minutes. MATH- | 
PAK 87 routines are fast, 
convenient and reliable. 


MATHPAK 87 Timings 
Execution Times on an IBM XT 


Routine 


MATHPAK 87 includes: 65 vector/scalar routines (vector add, subtract, 
...); 24 complex vector/scalar routines; 11 matrix routines (add, subtract, 
multiply, transpose, etc.); LU decomposition/backsolving routines for real 
and complex systems; Gaussian elimination; matrix inversion; tridiagonal 
equation solver routines; EISPACK cigenvalue/vector routines; statistical 
routines; FFT routines (1-D, 2-D, complex, real, convolution); spectral 
analysis routines (windows: Parzen, Hamming, ...); routines for numerical 
integration and solution of differential equations; and missing functions 
for Modula-2 and Pascal: tan, log10, alog10, power, sinh, cosh and tanh. 


MATHPAK 87 routines are the fastest available! On an IBM XT, a ІК com- 
plex FFT takes 1.85s (real 1.05); dot product (length 10,000) takes 0.638s. 


$99 US for Turbo Pascal 4.0 version. $119 US for MS Fortran, IBM Pro 
Fortran, Lahey F77L, MS C, Lattice C, Logitech Modula-2 or ITC 
Modula-2 versions. Please specify version. Add $5 shipping/handling. 


Precision Plus Software, 3148 Kingston Road, Suite 209-276, Scar- 
borough, Ontario, Canada МІМ 1Р4. Telephone: (416) 761-5309. 


International Dealers: U.K.: Grey Matter Lid., Tel: (0364) 53499; West Germany: 
SOS Software Service GmbH, Alter Postweg 101, 8900 Augsburg, Tek 0821/57 1081. 
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BOOK REVIEWS 


niques" contains genuine nuggets about trees, sorting, and 
object-oriented programming. 

The second half of the book (on AI applications) is mostly 
expert-system-oriented; other chapters are devoted to discus- 
sions of natural language processing and Prolog's logical basis. 
Noteworthy among the expert-system topics are representation 
of uncertainty and extension of the Prolog inference engine. 

The programming examples are written in Edinburgh Prolog, 
and they're practical, plentiful (80K bytes overall of source 
code), and available by mail or network. Turbo Prolog users 
will benefit from reading this book, too, even though not all the 
code can be translated into the Turbo dialect. 

Appendixes describe the features of Arity and Turbo Prolog 
and how to use the Prolog debugger. —Alex Lane 


COMPUTER VISION: A FIRST COURSE by R.D. Boyle 
and R.C. Thomas, Blackwell Scientific Publications, Oxford, 
England: 1988, 210 pages, $29.25. This textbook is aimed at 
advanced undergraduate computer science students, though 
anyone who doesn't mind a lot of math in the text could profit 
from it. The material is not strictly state-of-the-art or detailed, 
but it provides a solid background in established theory. 

The authors distinguish three levels of vision tasks—low, 
medium, and high—and examine each in turn. Particularly good 
chapters cover low-level processing and segmentation. The ma- 
terial on knowledge representation concentrates heavily on se- 
mantic nets and frames, while the material on rule-based sys- 
tems considers only production systems. R. D. Boyle and R. C. 
Thornas touch on neural networks briefly, more as an example 
of what can be done without using the ideas in the rest of the 
book. 

The appendixes augment sections of the text instead of merely 
bulking up the book. They consist of C source code for histo- 
gram equalization and hierarchical edge detection, a brief intro- 
duction to Fourier theory, a table of three-dimensional interpre- 
tations of two-dimensional junctions, and a discussion of 
Goad's algorithm. The remaining end material includes an ap- 
pendix of solutions to chapter exercises, a list of references, a 
separate bibliography, and separate author and subject indexes. 

As a brief, technical introduction to computer vision, this 
torne deserves a place on your shelf. —Alex Lane 


ILLUSTRATING PASCAL by Donald Alcock, Cambridge 
University Press, Cambridge, England: 1987, 184 pages, 
$12.95. Like its forerunner, fllustrating BASIC, this introduc- 
tory programming text combines a visual emphasis and a totally 
hand-lettered format. The method can be very fast once you've 
adjusted. For instance, why use many words warning the reader 
never to write constant for const, when you can just display 
the word constant surrounded by little black bugs? 

I'm not sure that the “Utter Beginner" Alcock presupposes 
will find the early pages transparent. Though each statement is 
clear, the tax on memory is great. Also, his examples often em- 
ploy terms (e.g., trunc) that he hasn't yet gotten around to de- 
fining formally. 

But as things get more complex, and the diagrams that gener- 
ally go with exposition become the exposition, the method pays 
off. By about midjourney, even experienced Pascalers may want 
to jump aboard. If there's a clearer exposition of QuickSort than 
Alcock manages on one page, I don't know it. As for pointers, 
stacks, queues, rings, binary trees, and even hashing: Alcock's 
drawings and pithy comments are of unparalleled clarity, and 
his sample programs are fun. He claims to be covering the 
whole of the language as defined by ISO 7185. Though I haven't 
checked that claim in detail, I' m inclined to believe it. I recom- 
mend the book. —Hugh Kenner 


continued 


WYSEpc 386 SYSTEMS 


Standard Features 


for a WYSE 


WYSE pe 286 SYSTEMS 


Standard Features 


e INTEL 80386 Processor Running at 16 MHz — « INTEL 80286 Processor 


a Phoenix Bios 12 MB Floppy Drive 

e | MB of О Wait State Static Ram 

a Up to 24MB of True 32 Bit RAM 

« Socket for 80387 Math Co-Processor 
* WYSE Window System Status Display 
* 2 Serial and 1 Parallel Ports 

a 220 Watt Power Supply 

• MS-DOS 334GW-BASIC 

• 11 SlotssReal Time Clock 

» 102-KEY Enhanced PC-Style Keyboard 
« 20 МВ 28ms HARD DISK DRIVE 


EGA COLOR SYSTEM 

s Hi Res 640 x 350 ЕСА Color 

„ CGA, MDA & НСС Compatible 

© 752 x 40 Drivers Included 

a Autoswitching with CGA emulation 

« WY-640 EGA Color Monitor 

Model 2108 System $2,295 
Model 2112 System $2745 
Model 3216 System $3,940 
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Trademarks WYSE - trademark of WYSE Technology « 


NEC - trademark of NEC Corporotion « PC-MOS/386 - trademark of Softworr Link 


* Model 2108 Running at 8 MHz 

„ Model 2108 512k RAM Standard 

• Model 2112 Running at 12.5 MHz 

„ Model 2112 IMB RAM Standard 

„ Phoenix Bios 1.2 MB Floppy Drive 

„ MS-DOS 3.3 GW-BASIC 

e Small Footprint 

• 1 Serial & Parallel Port 

• 102-Key Enhanced PC-Style Keyboard 
« WYSE Window System Status Display 
• 20MB 28ms HARD DISK DRIVE 


MONOCHROME SYSTEM 

e Hercules Graphics Compatable 

e | extra Parallel Port 

„ 720 x 350 Resolution 

• 132 Column by 25 or 44 Line Mode 

e WY-530 14 inch Hi Res Monitor 
Model 2108 System $1,795 
Model 2112 System $2,245 
Model 3216 System $3,440 


| LEW Systems, Inc. 
1811 Cessna Ave. 


Gaithersburg, Md. 20879 


Model 2108 
Model 2112 


SYSTEM UPGRADES 
• 2108 Math Co-Processor $185 
• 2112 Math Co-Processor $350 
• 3216 80387 Co-Processor $500 
» 360k 5.25 Floppy Drive $99 
• 7 20k 3.5 Floppy Drive $155 
• 1.44 3.5 Floppy Drive $79 
» 1.2 МВ 5.25 Floppy Drive $155 
„ 4IMB ST 251 Нога Disk Drive $210 
„ МВ Hard Disk Drive $660 
„ 80MB 4096 Hard Disk Drive $660 
„ I30MB Priam Hard Disk Drive $1780 
. e WY-60 Terminal $455 
e NEC MULTISYNC II $150 
„+ NEC MULTISYNC gs $99 
• 1200 Baud Modem & Software $9 
• 2400 Baud Modem & Software $199 
„ PC MOS/386 5 User OS $495 
„ SCO XENIX 286 $499 
„ SCO XENIX 386 $599 
NEW УСА COLOR SYSTEM 
• Hi Res 1280 x 600 
« 256 Colors from Palette of 256,000 
» Implements all 17 УСА modes 
a 640 x 400 & 512 x 480 


» NEC MULTISYNC (1 Monitor 


Model 2108 System $2,545 
Model 2112 System $2,995 
Model 3216 System $4,190 


To. orden: 
1-800-638-9628 
Fax # (301) 258-2753 


For information call 


(301) 963-5800 


MS-DOS 05/2 8 XENIX trodemask of Microsol Corporghon » Hercules | wodemork of Hercules Computer Technology 
Spachicohona cordxucohiona, 


ond prices ore styect lo chonge witha nales СоручоН WEB B&W Systems. inc 
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SERIOUS ABOUT 


GET IT ALL WITH 
COMPUTER SPORTS WORLD 


America's oldest and largest sports and horseracing database 
with over 4200 files of computerized information. 


AT YOUR FINGERTIPS! 


24 HOURS — UP TO THE MINUTE 


Scores In Progress * Weather • Transactions 
Injuries * Team Logs 
* Fantasy Stats « 


Call now and speak to a representative for your 
demonstration account number and password. 


800-321- 5562 ESS, 


RTS WORLD 


А service of The Chronicle Publishing Company, San Fransisco. 


eu 
| GafeSkin. 
Keyboard Protector 


Finally! A Keyboard Protector That: 

s PROTECTS CONTINUOUSLY - 24 HOURS A DAY - 
Against computer downtime due to liquid spills, dust, ashes, 
staples, paper clips and other environmental 
‹ REMAINS IN PLACE during the operation of your TE, 
SafeSkin is precision molded to fit each key - like a “second skin." 

+ EXCELLENT FEEL - The unique design eliminates any in- 
terlerence between adjacent keys, allowing smooth natural 
operation of your keyboard. 

* SafeSkin IS VIRTUALLY TRANSPARENT - Keytops and 
side markings are clearly visible. In fact, SafeSkin is so clear, 
sometimes you may not know it's there! 

‚ DURABLE - LONG LASTING - SafeSkin is not a "throw- 
away" item. Many of our protectors have lasted over 3 years 
under continuous daily use, without fallure. 

SafeShin is available for most popular PC's and portables including: 

IBM, APPLE, AT&T, COMPAQ, DEC, EPSON, KEY- 

TRONICS, NEC, TANDY, TOSHIBA, WANG, WYSE, 

ZENITH. Specify computer make and model, Send $29. 95, Check 

or M.O., VISA & MC include exp. date. Dealer inquiries invited. 

Free brochure available. 


Merritt Computer Products, Inc. 
4561 S. Westmoreland / Dallas, Texas 75237 / 214/339-0753 
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HOW TO THINK ABOUT STATISTICS by John L. Phillips 
Jr., W.H. Freeman and Co., New York: 1988, 198 pages, 
$17.95 (hardcover), $9.95 (paperback). Tools for doing statis- 
tical calculation are becoming commonplace in personal com- 
puter software—from spreadsheets to high-level languages to 
specialized math programs. Dedicated statistical packages are 
bringing the most sophisticated tools to personal computer 
users. With all that power, however, comes the potential for a 
great deal of confusion and misinformation: Statistical mea- 
sures are easily misused. 

This book's admirable goal is not to teach you how to do sta- 
tistics, but to teach you how to understand the statistics that 
others (or personal computers) do. 

The front cover of the book claims that it “will help you 
understand statistical concepts vital to your education, your 
business, or your profession; evaluate the news, polls, and 
trends that affect you as a consumer and citizen; and make better 
sense of the social statistics, advertising claims, economic fore- 
casts, and political issues you encounter every day." How to 
Think About Statistics might actually deliver on 80 percent of 
that claim—if you're willing to work at it. 

This well-written book is really an introductory undergradu- 
ate text focusing on applications of statistics to education, 
political science, psychology, social work, and sociology. The 
textbookish outlook shows from the first sentence in the intro- 
duction, “You may be planning to study statistics not because 
you want to but because you have to.” The author overcomes the 
reluctance of a coerced undergraduate audience through the use 
of sample applications that follow each chapter. 

The sample applications take the place of exercises found in 
most textbooks. They present a seemingly real-world problem 
(e.g., measuring the incidence of coups in Latin America) and 
then ask the reader, "How would you approach this problem?” 
The author warns that to get the most out of this book, it will 
probably be necessary to engage in a lot of page flipping. He 
even suggests that the reader keep two bookmarks handy for just 
that purpose. He's right. The author's solutions list the appro- 
priate statistical approach and are followed by possible ways the 
resulting statistic could be misinterpreted. Unfortunately, the 
solutions buried in the back of the book contain sorne of the best 
parts of this book. 

Phillips makes no assumptions on the mathematical capabili- 
ties of his audience, placing essential calculations inside boxes 
where they can be studied by those who have the background or 
interest, otherwise ignored or simply glanced at. The book 
leads the reader from understanding the purpose of a simple 
mean to contrasting means using analysis of variance, pausing 
along the way to explain standardization, correlation, causation, 
and contingency tables. Throughout, the emphasis is on under- 
standing the purpose and shortcomings of the individual statis- 
tics rather than on the nitty-gritty of calculation. 

People who have wondered what statistics are about (or who 
plan on using statistical software) will find this book a useful 
beginning. — William Gould 


CONTRIBUTORS 


LEAD REVIEW: Eliakim Willner is vice president for re- 
search and development at Pecan Software Systems Inc. and co- 
author of Advanced UCSD Pascal Programming Techniques 
(Prentice Hall, 1985). BRIEFLY NOTED: David Weinberger 
(Brookline, MA) is a writer for Interleaf. Richard Grehan is a 
senior technical editor at large for BYTE. Alex Lane is a knowl- 
edge engineer for Technology Applications Inc. т Jacksonville, 
Florida. Critic and author Hugh Kenner lives in Baltimore. 
William Gould is president of the Computing Resource Center 
(Los Angeles, CA) and a manufacturer of statistical software. 
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DTACK:= DTACK 
BUS ERR.» BERR 


ACK1:» BGACK 8 IBR 


FAULTS-« IDTACK 


FAULT4:= BGACK & BG & ОТАСК 
РАТ: BGACK & BG & AS a 


FAULT2:» BG & IBA 


FAULT1:= BGACK 4 ВС 


Trigger program to detect 1 of 5 possible faults in the DMA cycle of a MC68000. 
This example uses only a fraction of the capabilities of the Pc/La. 
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In the mid to late 70's, when engineers designed 
with SSI and MSI, the demands that they made 
on logic analyzers reflected the technology that 
they worked with - low density, low 
complexity, and low performance. 


Along came the 80's and with it PALs, GALs, 
PLAs, LCAs, ASICS, faster CISCs, and RISC 
machines. Technology leaped ahead... same old 
logic analyzers. 

Finally, a machine tuned to the times. The Pc/La 
provides you with competitive sample speed 
and channel count, but more importantly, its 
superior trigger capabilities enable you to track 
down system bugs quickly and efficiently. No 
fumbling around the edges or shooting in the 
dark, you are right where you need to be. 


There is no need to translate your problem into 
someone else's idea of logic definition. This 
instrument uses state syntax directly. 


The Pc/La is packaged as a single add-in card 
for an IBM Pc/XT/AT or compatible. This means 
that you already own 50% of an efficient, 
high-performance hardware and software 
troubleshooting instrument. The other half is 
yours for less than $2000.00. 


The Pc/La - the only logic analyzer to earn the 
right to use the word analyze in its name. 


Take it from here, now it's...... 

mm д > E zum ч В. д В re 
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(416) 266-5511 


285 Raleigh Avenue,Toronto, Canada. M1K 1A5 


PAL is а trademark oí Moraine: Memories inc, GAL t$ a trademark of Lattice Semiconductor Corp. LCA is a trademark of Айла LE M. ig a trademark of Inigmafongi Gusiness Machines Соер. McBA000 is a trademark of Levola батист. 
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The most affordable way 


to build a skyscraper. 


MultiSync Plus 
For superior business 
4 graphics, desktop 
publishing and CAD. 


Or construct a bridge. Or design a circuit. Or even create a pie 
chart. With the MultiSync® Plus, high resolution graphics are well 
within reach. When used with the graphics board that was 
designed for it—the MVA 1024 from NEC—it may well be the ulti- 
mate value for all your CAD and business graphics applications. 

MultiSync Plus has a 15" diagonal flattened CRT and a 
tilt-swivel base to make you more comfortable. It works with 
boards for a variety of systems, from PC/XT/AT/386 (or 100% 
compatibles) to MAC II and PS/2. It automatically adjusts its 
scanning frequency from EGA to VGA, and on up to even higher 
standards with our MVA 1024 in AT/386 based systems. 

Whether your plans are as big as a skyscraper or as small as а 
memory chip, MultiSync Plus makes the world of high resolution 
graphics more accessible. For literature or a dealer call 


шты РС ВТ AT дєй P212 are rrgater eg поди of tha шотын! atrait стое Cepas 


1-800-447-4700. For technical details call NEC Home Electronics 


Appa bl Mer Н we ted deed тассын of ippa Computer we 


(USA) Inc. 1-800-NEC-SOFT. 


NEC № à горі tadema a? NEC Corperatos 


NE C 
Computers and Communications | i 
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Introducing OmniLab 9240. 


Totally Integrated Scope-Analyzer-Stimulus. 


= Combine a 100 MHz digital oscilloscope 
with a time-aligned, 200 MS/s 48-channel 
logic analyzer. Next add synchronized analog 
and digital stimulus generators. Then a 
remarkable new triggering system. What you 
have is the 9240 — a whole new class of 
instrumentation. Expressly designed to speed 
challenging analog and digital analysis. And 
get you from concept to product faster. 


M The 9240 is based on an innovative 
new instrument architecture that merges 
high-speed universal hardware and seamlessly- 
integrated software to create high-perfor- . 
mance capabilities not available in separate 
instruments. Analog and digital traces are 
always time-correlated in a unique, single 
screen display. SELECT" triggering bridges 
scope and analyzer techniques. And OmniLab's 
stimulus generators can playback captured 
or edited signals. 


B — Attheheart of the 9240 is SELECT 
triggering, the most straightforward and 
complete solution ever to triggering dilemmas. 
Its one system, operating with synchronized 
analog and digital views of your data. By 
combining conventional oscilloscope and 
analyzer triggering with powerful RAM truth 
tables — plus тіп/ тах time qualification as 
needed — SELECT triggering helps you analyze 
hardware, debug software, and integrate 
systems more easily. 


m  Omnilab" is a generation ahead of con- 
ventional digital scopes that often hide rarely 
occurring faults because they only show you 
a few cycles out of millions. With its con- 
tinuous monitoring, you can use SELECT 
triggering to quickly catch every occurrence 


OmniLab display demonstrates capture of an 


presentation of the waveform's digitized bit velues 
(center) and numeric states. 


eee pi 


E : ; 


of rare events like metastable states, bus 
contentions, missing pulses, and buried noise 
glitches. 


в The9240 is like having a complete 
benchtop of instruments integrated with your 
PC/AT or compatible. Which you can easily 
customize for digital development, analog 
development, or a combination of both. 


LOGIC ANALYZER 
48, timing and state 


imbedded analog glitch (in top trace) with time-aligned 


Inputs: 
Asynchronous Clocking: 


34 М5/ on 48 inputs: 

204 MS/s on B inputs 

880 MS/s on 48 inputs 

010 34 MS/s 

AK samples (16K, 64K optional) 
Over 150 microprocessors 


Repetitive Sampling: 
Synchronous Clocking: 
| Acquisition Memory: 
К (16К,64К optional) — | Disassembly Options: 
ANALOG STIMULUS ъз 
BmV to BV peakto-peak, 8 bit 
LE EC 
| 103 
_ Record, adit e: 
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m With OmniLab, your productivity will 
soar. Because you achieve results with fewer 
instruments. And in fewer steps than ever 
before. By no means least, the 9240 delivers 
the best price/performance you'll find any- 
where, costing just $8900 fully outfitted. 

And most importantly, without compromising 
a single high-performance spec. Not a one. 


m For more information, call toll free 
800/245-8500. In CA: 415/361-8883. 


Or write for complete literature. 


702 Marshall Street, Redwood City, CA 94063 
TELEX: 530942 FAX: 415/361-8970 


Computer Integrated Insirumentation 


*OmniLab, and SELECT are trademarks of Orion 
Instruments, Inc. 
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What's New 


Short Takes 
PixelPaint 1.0 
The Norton On Line 
Programmer's 
Guides: OS/2 API 
FreeHand 1.0 
Datacomputer DC 3.0 
PopDrop and RAM Lord 
Delta Voyager 


Reviews 

High-Speed Modems 
ALR's FlexCache 20386 
Catches Compaq 

The NEC MultiSpeed HD 
and the HP Vectra 

CS Model 20 
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Turnpoint 386, and Whole Earth 
Electronics (Mylex) 386 

AST Research’s Mac286 

TBM OS/2 Standard Edition 
Double Helix II 

and 4th Dimension 

Quattro and Surpass 

Q-Calc Standard 


Computing at Chaos Manor 
by Jerry Pournelle 


Applications Only 
by Ezra Shapiro 
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IT'S TIMETO DO SOME 


SERIOUS 386 BUGBUSTING! 


m m dress BU3b Source Proba Ueraios 1.00 POP registers up 
г and pull- and down with a 
0 : 
down menus set a = "wc | single key. 
new standard for Pi — "1 
debugger fal tial ime lower boani, appar bound, вы aM —- 
interfaces. | Isit (alower, Sapper, step); 
a ee 
tabie beader. ттт ТТТ Г i 
eT TTL e 
pristf (t Ë Ce"): , A qu La p cc dj T | Б ^. | EL 
PROBE has . E | Lr FUA. GT | | | п HM jj out-of-range 
source-level ь mor | menory-overwrite 
debugging to let | fahr = lower: Ss . | Я зь. bug. Since it is 
you “С” your mathe (Lahr <= upper) 1 ae . = interrupt related, 
program. ы celsius temperataré. © | if only appears in 
т ыала real пте. 


elcome to your nightmare. Your company has bet 
W the farm on your product. Your demonstration 
wowed the operating committee, and beta ship- 

ments were out on time. Then wham! 
All your beta customers seemed to call on the same day. 
*' Your software is doing some really bizarre things; they say. 
Your credibility is at stake. Your profits are at stake. Your 

sanity is at stake. 


THIS BUG'S FOR YOU 

You rack your brain, trying to figure something out. Is it a 
random memory overwrite? Or worse, an overwrite to a stack- 
based local variable? 1$ it sequence dependent? Or worse, 
randomly caused by interrupts? Overwritten code? Undocu- 
mented “features” in the software you're linking to? And to 
top it off, your program is too big. The software debugger, 
your program and it's symbol table can't fit into memory at 
the same time. Opening a bicycle shop suddenly isn't such a 
bad idea. 


THIS DEBUGGER'S FOR YOU 

Announcing the 386 PROBE™ Bugbuster, *from Atron. Nine 
of the top-ten software developers sleep better at night 
because of Atron hardware-assisted debuggers. Because they 
can set real-time breakpoints which instantly detect memory 
reads and writes. 

Now, with the 386 PROBE, you have the capability to set a 
qualified breakpoint, so the breakpoint triggers only if the 
events are coming from the wrong procedures. So you don't 
have to be halted by breakpoints from legitimate areas. You 
can even detect obscure, sequence-dependent problems by 
stopping a breakpoint only after a specific chain of events has 
occurred in a specific order. 


Then, so you can look at the cause of the problem, the 386 
PROBE automatically stores the last 2K cycles of program 
execution. Although other debuggers may try to do the same 
thing, Atron is the only company in the world to dequeue the 
pipelined trace data so you can easily understand it. 

Finally, 386 PROBE's megabyte of hidden, write-protected 
memory stores your symbol table and debugger. So your bug 
can't roach the debugger. And so you have room enough to 
debug a really big program. 
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PUT YOU IN THE TOP TEN? 

Look at it this way. Nine of the top-ten software products in 

any given category were created by Atron customers. Maybe 
their edge is — a good night's sleep. 

Call and get your free, 56-page bugbusting bible today. 

And if you're in the middle of a nightmare right now, 

| ' We giveusa purchase order 

number. We'll FEDEX 

you a sweet dream. 


ТЕ “СЄ, BUGBUSTERS 


= Ma 

A division of Northwest Instrument Systems, Inc. 
Saratoga Office Center € 12950 Saratoga Avenue 
Saratoga, CA 95070 € Call 408/253-5933 today. 


* Veruons for COMPAQ, PS/2-80s and compatibles. Copyright © 1987 by Atron. 386 PROBE is a trademark of Atron. Call 44-2-855-888 m the UK and 49-8-985-8020 in West Germany. TRBA 
Circle 25 on Reader Service Card 


WHAT'S NEW 


SYSTEMS 


Stacked Planes 
for the Little Board 


hanks to a new expan- 

sion adapter, you can now 
use standard IBM PC-style 
expansion cards with Ampro's 
Little Board/PC single-board 
computer. The StackPlane/PC 
adapter lets you install plug- 
in cards in parallel to the com- 
puter board. Ampro says this 
means no more card cages and 
backplanes in embedded ap- 
plications where space is tight. 

The Little Board itself, 

measuring 5% by 8 inches, is a 
PC-compatible CMOS mod- 
ule with an 8-MHz 8088-com- 
patible processor. It can be 
configured with 256K bytes to 
768K bytes of dynamic 
RAM, 32K to 288K bytes of 
EPROM, a floppy disk con- 
troller, a keyboard interface, a 
speaker interface, two serial 
ports, a parallel port, a PC ex- 
pansion bus, and a SCSI bus. 
It needs about 4 watts of power 
from a 5-volt DC power sup- 
ply, and it comes in eight 
versions. 
Price: Little Board/PC, start- 
ing at $393; StackPlane/PC, 
$43. 
Contact: Ampro Computers 
Inc., 1130 Mountain 
View-Alviso Rd., Sunnyvale, 
CA 94089, (408) 734-2800. 
Inquiry 751. 


A Rugged 386 


D о you need powerful 
computing capabilities 
under adverse conditions? 
KMS Advanced Products says 
you can take its new rugged- 
ized computer “to the field or 
behind the lines"; in other 
words, just about anywhere. 
The RMC-3000 is an 
80386-based system in a case 
that looks like a Kaypro 
transportable except for the 


The Ampro Little Board/PC uses standard expansion cards. 


heavy metal housing and rows 
of rivets; there's also a rack- 
mount model available for 
your tank or air transport 
vehicle. 

The system is fully com- 
patible with the PC XT and PC 
AT, KMS says. The company 
will assemble just about any 
configuration you can come 
up with. The basic machine has 
10 slots (one 16-bit and the 
rest 32-bit) and one serial and 
one parallel port, and it 
weighs about 45 pounds. You 
can mix storage options; 
KMS offers both 5 М-їпсһ and 
3'4-inch floppy disk drives, 
hard disk drives, and tape 
drives. 

Price: Starting at $13,900. 
Contact: KMS Advanced 


Products Inc., 3850 Research 
Park Dr., P.O. Box 1868, 
Ann Arbor, MI 48106, (800) 
521-1524; in Michigan, (313) 
769-1780. 

Inquiry 752. 


А Powerful Crayon for 
Graphics Applications 


his Crayon isn't for kids, 

and it's probably not for 
people who just want to put a 
little more speed into their day- 
to-day applications. This spe- 
cies of Crayon is an 80386- 
based rack-mounted system 
for folks who work in advanced 
graphics, CAD/CAM, anima- 
tion, video, and other areas 
that require sophisticated im- 


SEND US YOUR NEW PRODUCT RELEASE 

We'd like to consider your product for publication. Send us full in- 
formation, including its price, ship date, and an address and tele- 
phone number where readers can get further information. Send to 
New Products Editor, BYTE, One Phoenix Mill Lane, Peter- 
borough, NH 03458. Information contained in these items is based 
on manufacturers’ written statements and/or telephone interviews 
with BYTE reporters. BYTE has not formally reviewed each prod- 


uct mentioned. 


aging capabilities. 

Inside the box is a mother- 
board holding an 80386 pro- 
cessor (20 MHz, no wait 
states), 1 megabyte of memory 
(expandable to 16 megabytes 
using single in-line memory 
modules), and a socket for an 
80387 or Weitek 1167 math co- 
processor. The Crayon 386 
SP motherboard aiso supports 
“shadow RAM,” which lets 
the Award BIOS run in high- 
speed RAM for increased 
performance. You can set the 
bus speed to 8 or 12 MHz, 
and there are two serial, one 
parallel, one SCSI, and one 
game port. 

For storage, the basic sys- 
tem comes with one 1.2-mega- 
byte 5 4 -іпсћ and one 720K- 
byte 3!^-inch floppy disk 
drive, but the case has room 
for a total of six half-height 
drives. The proprietary 
multidrive controller can han- 
dle two floppy disk drives, 
two hard disk drives, and seven 
SCSI devices. For hooking 
up the sorts of equipment that 
graphics types will need 
(e.g., digitizers, pointing de- 
vices, and high-resolution 
cards), the system has six 16- 
bit and two 8-bit expansion 
slots. The Crayon has three 
fans to keep things cool. 

Its maker says the Crayon 
386 SP is fully compatible with 
the IBM PC AT and will run 
MS-DOS (3.3 comes with the 
basic box), OS/2, or Unix 
and supports EMS 4.0. For 
looking good in those con- 
temporary art and video 
houses, the system is housed 
in a black case. 

Price: $7495 for the basic 
system. 

Contact: Video Graphic Sys- 
tems, 4163 St. Clair Ave., 
Studio City, CA 91604, (818) 
509-5738. 

Inquiry 753. 


continued 
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PERIPHERALS 


The Write-Top is a computer without a keyboard. 


Look Ma, No Keyboard 


ow there's an IBM PC- 

compatible laptop system 
that neither needs nor comes 
with a keyboard. Of course, a 
keyboard is available as an 
option, but you can simply in- 
put data into the system using 
your own handwriting. 

The Linus Write-Top, from 
Linus Technologies, combines 
a laptop computer with a 
transparent digitizer tablet and 
a handwriting-recognition al- 
gorithm. The tablet is situated 
right above the computer’s 
flat panel display. The com- 
puter uses an 8- by 5-inch 
backlit supertwist LCD display 
with a resolution of 640 by 
200 pixels. When you draw on 
the tablet, the display under- 
neath responds as if you were 
actually drawing on paper. 
The company also claims that 
the computer can be taught to 
recognize any handwritten 
character and convert it toa 
standard character entered via 
a keyboard. 

The Linus Write-Top fea- 
tures 640K bytes of CMOS 
static memory, an 8088-com- 
patible processor, an internal 


modem, and a 34-inch flop- 
py disk drive. The computer 
weighs 9 pounds and is the 
size of your typical small lap- 
top. The display/digitizer, 
which can be detached from 
the rest of the system, is 
about 11 by 11 inches and less 
than an inch thick. Options 
include a keyboard and a soft- 
ware package called Code- 
Write that allows developers to 
adapt existing applications to 
receive handwritten input. An- 
other package, Just-Write, is 
a word processor designed for 
handwritten input. 

Price: $2995. 

Contact: Linus Technologies 
Inc., 1889 Preston White Dr., 
Reston, VA 22091, (703) 
476-1500. 

Inquiry 754. 


Output to Your 
Heart's Delight 


D о you need [015 of print- 
outs every day? Are you 
sick of waiting for your 
printer to tap, tap, tap along at 
its snail-like pace? If 600 


lines per minute (ipm) of draft- 
quality text is fast enough, 

you might consider Output 
Technology's OTC 2161. 

This dot-matrix printer gets its 
speed by using a three-headed 
print mechanism that prints 
two lines of text with each 
pass. And if you need higher- 
quality output, it prints 325 
ipm in correspondence mode 
and 90 lpm in near-letter- 
quality mode. 

The 2161 features a control 
panel with 16 switches and an 
expandable 8K-byte buffer. A 
parallel interface is standard, 
but you can also get RS- 
232C, RS-422, twinaxial, co- 
axial, or PrintNet interfaces. 
The printer emulates the Data- 
products LB600, Printronix 
P6080, and Epson FX-286e. 

In addition to standard 
ASCII, the OTC 2161 comes 
with 12 international charac- 
ter sets, IBM Character Sets #1 
and #2, and the IBM Code 
Page #437 and #850 sets. Op- 
tions include extra font car- 
tridges, additional emulations, 
additional character sets, a 
paper stacker, and a quietized 
pedestal. The 2161 weighs 80 
pounds and includes free in- 
stallation in addition to 6- 
month on-site service. 

Price: $6450. 

Contact: Output Technology 
Corp., East 9922 Montgom- 
ery, Suite 6, Spokane, WA 
99206, (800) 468-8788; in 
Washington, (509) 926-3855. 
Inquiry 755. 


А Security Guard 
for Your Modem 


ateway II prevents unau- 

thorized folks from 
stealthily sucking data from 
your computer. Installed be- 
tween a serial port and your 
modem, the stand-alone Gate- 
way П prompts a caller to 
enter a name and password be- 
fore permitting system ac- 
cess. If the correct information 
isn't entered within a user- 
designated period, Gateway II 
rudely hangs up. 

Every call is logged in 
Gateway II's memory. You can 
even pick up that report from 
a distant system by using a 
modem. 

Two models are available. 
Gateway II can store up to 100 
passwords and telephone 
numbers (250 optional). For 
extra peace of mind, Gateway 
II DB (dial back) provides the 
additional security of logging 
the user into the Gateway П 
system and then calling back 
to a predetermined telephone 
number. It requires an exter- 
nal Hayes-compatible auto-dial 
modem. 

Both Gateway II devices 
operate at from 300 to 19,200 
bits per second (bps). 

Price: $395 for Gateway II; 
$495 for Gateway II DB. 
Contact: Adalogic Inc., 7844 
McClellan Rd., Cupertino, CA 
95014, (408) 257-1352. 
Inquiry 756. 

continued 
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For problems involving engineering calculations or scientific Men 


the answer is MathCAD’ 

Transporting an iceberg to Southern You decide how to solve the problem- — other math symbols, performs FFTs 
California is a formidable task. Calculat- MathCAD does the “grunt work." and much more. 
ing the variables is just as demanding. о Ends programming and debugging. There's never been a better way to 
How many tugboats would be needed о Recalculates as variables change. get fast, accurate solutions to analytical 
to tow the ice mass? At what cost? How © Generates quick plots. problems. That's why 20,000 engineers 
much fresh water would be lost’? Easy to learn and use, MathCAD and researchers are using MathCAD 

Innovative solutions require extra- operates interactively in standard math daily in applications as diverse as fluid 
ordinary tools. For problems involving notation. And its built-in functions pro- mechanics, signal processing and 
calculations or what-if analysis, the vide all the power you need to solve molecular modeling. 
answer is MathCAD. real-world problems. MathCAD handles To find out what MathCAD can do for 


MathCAD is the only PC-based soft- matrix operations, solves simultaneous Мз. call us today for a free demo disk: 
ware package specifically designedto equations, works with real and complex 1-800-Ма САО (in MA, 617-577-1017). 
give technical professionals the freedom numbers, does automatic unit conver- Or write to MathSoft, Inc., One Kendall 
to follow their own scientific intuition. sion, displays Greek characters and Square, Cambridge, MA 02139. 


Requires IBM9 PC or compatible M а t h S 0 f t 


HOW fotum Tos ыы Hd 
MANY GLASSES 
OF WATER 


IBM® International Business Machines Corporation MathCADO MathSoft. inc € Copynght MathSoh, Inc. 1988 


CAN THIS 
ICEBERG SUPPLY 
TOLA? 
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А Clean Sweep 
for Data 


t may not have the power of 

your fairy godmother's 
magic wand, but DataSweep 
1 is a hand-held character 
reader that lets you enter 
typed or printed information 
into your IBM PC by sweep- 
ing the reader across text. 

According to Soricon 
Corp., the reader can scan 120 
words per minute, with an ac- 
curacy of 99.3 percent. It can 
read from 8- to 14-point type 
and scan up to 8 inches of char- 
acters in one stroke. The two- 
button wand lets you activate 
reading with the front button 
and program the rear button to 
keyboard functions such as 
Return, Tab, and Indent. A 
multi-font feature automati- 
cally recognizes most popular 
font styles, including propor- 
tionally spaced text and some 
typeset text. You can use the 
reader with most word-pro- 
cessing, spreadsheet, data- 
base, and desktop publishing 
programs. 

DataSweep 1 comes with 
the hand-held character reader, 
an interface board, and soft- 
ware. It requires an IBM PC, 
XT, AT, or compatible run- 
ning under DOS 2.1 or higher 
with at least 256K bytes of 
RAM and a full-size expansion 
slot. To get the most from 
DataSweep, you should also 
have a hard disk drive. 

Price: $1250. 

Contact: Soricon Corp., 

4725 Walnut St., Boulder, CO 
80301, (800) 541-7226; in 
Colorado, (303) 440-2800. 
Inquiry 757. 


aptop computers and 

their 3!4-inch high-ca- 
pacity floppy disks are 
great, But for better or 
worse, most of the world 
still runs on old-standard 
5'4-inch floppy disks. 
There's no need to fear The 
Great Incompatibility: You 
can transfer and share data 
between disk sizes using the 
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Data Sweep 1 scans up to 120 words per minute. 


See It All 
on Your Mac SE 


f your eyes are complain- 

ing about the Mac SE's pal- 
try 9-inch display, help is on 
the way in the guise of the V- 
Screen monitor from New 
Image Technology. Based on 
Princeton Graphic Systems’ 
LM-300 high-resolution moni- 
tor, the V-Screen lets you 
view a whole page of text and 
graphics on its 15-inch 
screen. An 8У- by 11-inch 
page appears “life-size” with 
a resolution of 72 dots per inch 
and a 1-to-1 aspect ratio. 

The V-Screen uses paper- 
white (P-138) phosphors and 
has a hardware mechanism 
that lets the 600-pixel screen 
pan left to right across a full 
1024-pixel virtual screen. 

The monitor comes on a 
tilt-and-swivel base and in- 
cludes a controller card, soft- 
ware, and all connecting 


GIVE YOUR LAPTOP A 5%-INCH COMPANION 


W525 Subsystem, an exter- 
nal 5%-inch 360K-byte 
floppy disk drive that plugs 
right into your Toshiba, 
Tandy, Zenith, Sharp, 
Datavue, or NEC laptop 
computer. 

The W525 Subsystem at- 
taches to the external floppy 
disk drive port and comes 
with a power supply and 


cables. 

Price: $1150. 

Contact: New Image Tech- 
nology Inc., 9701 Philadelphia 
Court, Lanham, MD 20706, 
(301) 731-2000. 

Inquiry 759. 


...And Also on Your 
PS/2 


f you're using your PS/2 

for those same desktop pub- 
lishing and CAD applications 
as the Mac above, you too can 
get eyestrain relief with the 
king-size Ventek PS 2000, an 
ultra-high-resolution mono- 
chrome text and graphics 
display for PS/2s equipped 
with the Micro Channel. 

The PS 2000 has a truly 
Promethean 20-inch diagonal 
screen. It is VGA-compatible 
and has a maximum resolution 
of 1280 by 1024 pixels. It 
comes with an IBM PS/2 


cable for your specific 
model of laptop computer. It 
measures 216 by 10 by 6% 
inches. 

Price: $249. 

Contact: Weltec Digital 
Inc., 17981 Sky Park Cir- 
cle, Suite M, Irvine, CA 
92714, (800) 333-5155; in 
California, (714) 250-1959. 
Inquiry 758. 
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Micro Channel card and all 
the necessary cables. On the 
software side, the PS 2000 
includes drivers for most popu- 
lar desktop publishing and 
CAD packages. 

Price: $2495. 

Contact: Ventek Corp., 
31336 Via Colinas, Suite 102, 
Westlake Village, CA 91362, 
(818) 991-3868. 

Inquiry 760. 


123-Key Keyboard 
Remembers Macros 


ECO, the company that 

manufactures the popular 
DataDesk keyboard, is com- 
ing out with a new keyboard 
that offers more features. The 
Maxi-Switch Memory Pro for 
the IBM PC and AT includes 
a whopping 123 keys and can 
remember its own macros. 

The keyboard includes 
nonvolatile EEPROM (electri- 
cally erasable programmable 
ROM) to allow it to record key- 
board macros. According to 
the company, you can repro- 
gram any of the keys from the 
keyboard or by running a utili- 
ty program on the system. 
Having the macros stored in- 
side the keyboard avoids 
compatibility problems that 
can be caused by garden-vari- 
ety RAM-resident keyboard 
macro programs. 

The Memory Pro includes 
many more keys than the famil- 
iar 84-key or 101-key key- 
boards of the IBM PC and AT. 
For example, two sets of 
function keys are provided: the 
traditional 10 keys to the left 
of the typewriter keypad, and a 
horizontal row of function 
keys above the typewriter key- 
pad. These latter keys have 
removable transparent tops to 
accommodate legends de- 
scribing their function. The 
keyboard also has separate 
numeric and cursor keypads. 
Price: About $150. 

Contact: EECO Inc., 1601 
East Chestnut Avc., P.O. Box 
659, Santa Ana, CA 92702, 
(714) 835-6000. 

Inquiry 761. 


continued 


Why Paradox 2.0 makes your 
network run like clo ckwork 
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Paradox* runs smoothly, intelligently 
and so transparently that multiple 
users can access the same data at 
the same time—without being aware 
of each other or getting in each 
other's way. 


With Paradox news travels fast 
and it's always accurate 


Paradox automatically updates itself 
with a screen-refresh that ensures that 
all the data is up to date and accurate 
all the time, Record-locking, Paradox- 
style, safeguards data integrity by 
preventing for example, two different 
users from making changes to the same 
record at the same time. 


How io make your malliaser network work 
To run Paradox 2.0 or the Paradox Network Pack on a network, you need. 


m Novell with Novell Advanced Netware version 2.04 or higher 
& 3Com 3Pics with ICom 3+ operating System version 1.0, 1.1 


oF higher 

а IGM Token Ring or PC Network with IBM PC Local Area Network 
Program version 1.12 or higher 

m Torus Tapestry version 1.45 or higher 

m АТ Starian version 1.* or higher 

B Banyan VINES version 2.10 

i Other network configurations thal are 100% compatible wih 005 
3.1 and one al the listed networks 

System fieguiremeats lor the Network Workstatiog 

в 005 3.1 or higher 

в 640K RAM 

@ Any combination ol hard, Порру, or по disk drives 

= Compatible monochrome, color, or EGA monitor with adapter 


"Cusen ШОЛ Is our main concen И within 65 days of purchase Риз produc! 
does noi parom in accordance win our caine, cali our customer service depaament, 
and we will arrange 4 гей. 


Paradox i a трете traderark ol Area Sofware Ansa G а Boriand international 
Other brand aed prodact sames are registered ademais oc trademark of 
thelr respective побега. Соруп #1988 Borland кагар. Ві 1243 
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66 When I saw the record-locking and 
autorefresh in action, | couldn't 
believe it. Here was a true network 
application, a program that can actu- 
ally take advantage of a network to 
provide more features and functions, 
things that can't be done with a stand- 
alone PC. 


Aaron Brenner, LAN Magazine 


With Version 2.0, Paradox becomes a 
sophisticated multiuser product that 
boasts an impressive selection of data- 
production features and password- 
security levels. 


Rusel DeMarla, PC Week 99 


Paradox responds instantly to 
"Query-by-Example" 

The method you use to ask questions 
is called Query-by-Example. Instead of 
spending time figuring out how to do 
the query, you simply eive Paradox an 
example of the results you re looking 
for. Paradox picks up the example and 
automatically seeks the fastest way of 
getting the answer. 

Queries are flexible and interactive. 
And in Paradox, unlike in other data- 
bases, it's just as simple to query more 
than one table as it is to query one. 


66 The program elegantly handles 
all the chores of a multiuser database 
system with little or no effort by 
network users. 


Mark Cook and Steve King, 
Data Based Advisor 99 


66 Paradox ... has quickly become 
the state-of-the-art product among 
PC database managers ... Paradox 
still reigns supreme as the thinking 
user's DBMS. 


Jim Seymour, PC Magazine 99 


You don't have to be a genius 
to use Paradox 


Even if you're a beginner, Paradox 
is the only relational database manager 
that you can take out of the box and 
begin using right away. 

Because Paradox is driven by the 
very latest in artificial intelligence 
technology, it does almost everything 
for you—except take itself out of the 
box. (If you've ever used 1-2-3* or 
ВАЗЕ,” you already know how to 
use Paradox. It has Lotus-like menus, 
and Paradox documentation includes 
“А Quick Guide to Paradox for Lotus 
Users” and “А Quick Guide to Paradox 
for dBASE users.'') Paradox, it makes 
your network work. 


60-Day Money-back Guarantee* 


For a brochure or the dealer nearest you 
Call (800) 543-7543 
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Konan 'ѕ Ten Time transfers data at 4 megabytes per second. 


Konan the Controller 


t's a claim and a name: 

Konan's Ten Time disk con- 
troller accesses data 10 times 
faster than most controllers, 
the company reports. Using 
an on-board RAM cache, the 
controller features a caching 
algorithm that results in a 
transfer rate of 4 megabytes 
per second for most data 
requests. 

Both disk reads and writes 
are cached. When you write to 
the disk, it goes to the cache 
and is then written to the disk 
in the background. A 4-year 
battery protects your data if 
your computer goes down. If 
you request data that isn't wait- 
ing in the cache, a zero- 
latency read capability has- 
tens disk access by reading and 
transferring data immediate- 
ly, regardless of which sector 
the head lands on. 

Ten Time features a 1-to-1 
interleave and can control up to 
two hard disk drives and two 
floppy disk drives. It's com- 
patible with DOS, Unix, 
Xenix, and Novell and 3Com 
networks, and requires an 
IBM PC AT or compatible. 
Price: $595 for the hard disk 


WHAT’S NEW 


ADD-INS 


controller; $695 for the hard 
and floppy disk controller. 
Contact: Konan Corp., 4720 
South Ash Ave., Tempe, AZ 
85282, (602) 345-1300. 
Inquiry 785. 


Capture that Image! 


reezFrame lets you mix 

standard video and com- 
puter graphics. It’s a full-slot 
board that provides a window 
into your VCR, video cam- 
era, laser disk player, or other 
standard NTSC video source. 
The board lets you capture 
images in real time, with up 
to 32,768 colors, and then su- 
perimpose text and graphics 
on top of the image. 

FreezFrame has five 
display modes: EGA-Pass- 
through displays EGA images 
on the monitor; Real-Time lets 
you view video input directly 
on your screen; Freeze lets you 
display a still image captured 
during Real-Time mode; and 
EGA/CGA Low-Resolution 
Overlay lets you overlay text or 
graphics on a full-screen cap- 
tured image. 
FreezFrame gives you a 

maximum image resolution of 


SKY SCANNER IN A SLOT 


fter you've scanned 

through the 200 chan- 
nels received by your back- 
yard satellite dish, then 
what? Norsat's Micro-Sat is 
a satellite dish receiver that 
plugs into a full slot in an 
IBM PC or compatible. It 
lets you receive audio, 
video, and data signals at up 
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to 9600 bps. Jacks on the 
board's rear-edge connector 
output the audio, video, and 
base band. You can send 
data directly to your RS- 
232C serial port and view 
video input directly on your 
computer monitor. 

You tune Micro-Sat using 
EPROM, binary-coded dec- 


512 by 256 pixels. It captures 
images in 1/60 second and 
comes with 256K bytes of 
video RAM. The system runs 
on the IBM PC, XT, AT, and 
compatibles running DOS 3.0 
or higher and requires a 
multifrequency analog moni- 
tor, and an ЕСА or ССА card 
for overlay capabilities. 
Price: $1749. 

Contact: VuTek Systems 
Inc., 10855 Sorrento Valley 
Rd., San Diego, CA 92121, 
(619) 587-2800. 

Inquiry 786. 


Hard Power for Your 
PS/2 Model 25 or 30 


f you've been putting off 

adding a hard disk drive to 
your IBM PS/2 Model 25 or 
30 for lack of a controller, your 
wait is over. Data Technol- 
ogy's 5150СК2 and 5160CR2 
each occupy a half slot and 
support both hard cards and 
514- and 3!A-inch hard disk 
drives. 

The 5150CR2 uses modi- 
fied frequency modulation 
(MFM) and supports drives 
with up to 16 heads and 1024 
cylinders. The 5160CR2 uses 
run-length-limited (RLL) tech- 
nology to increase storage ca- 
pacity by 50 percent and re- 
duce the data transfer rate. It 
supports drives with up to 16 
heads and 2048 cylinders. 

Software is included that 
assists you in installing the con- 
trollers. You can choose from 
among the drives of 15 manu- 
facturers and add other drive 
models to the menu. You can 
also split your drive into par- 
titions and enter media defect 


imal switches, or through 
the data bus. It captures sig- 
nals at a frequency between 
950 and 1450 MHz. You can 
reset frequencies while run- 
ning AUTOEXEC.BAT, and 
you can also select video in- 
vert and audio bandwidths 
via DIP switches or directly 
from your computer. The 


tables. 

Price: 5150CR2, about $80; 
5160CR2, about $95. 
Contact: Data Technology 
Согр., 2551 Walsh Ave., Santa 
Clara, CA 95051, (408) 
727-8899. 

Inquiry 787. 


NuVista Delivers 
Ultimate Mac 11 Video 


ruevision's NuVista is a 

32-bit video-capture and 
display board that occupies 
one NuBus slot in your Mac II. 

The board is based on 
Texas Instruments' powerful 
34010 graphics processor and 
features a custom video cross- 
point chip. It supplies up to 
16.7 million colors and pro- 
vides a resolution of 1024 by 
1024 pixels in 32-bit mode, 
though the resolution can be 
as high as 2048 by 2048 pixels 
in 8-bit mode. You can also 
capture a video signal in real 
time, and generate an analog 
video output signal. The board 
functions as the Mac II's 
standard graphics controller. 
NuVista comes with either 

2 or 4 megabytes of dual- 
ported CMOS video RAM. It 
also includes input and output 
lookup tables, four channels 
of A/D and D/A conversion, 
and a programmable pixel 
clock. 
Price: $4250 with 2 mega- 
bytes of RAM; $5995 with 4 
megabytes. 
Contact: Truevision Inc., 
7351 Shadeland Station, Suite 
100, Indianapolis, IN 46256, 
(800) 858-8783; in Indiana, 
(317) 841-0332. 


Inquiry 788. continued 


board is compatible with the 
VC II, B-Mac, and Oak de- 
scrambling systems and the 
C and Ku satellite bands. 
Price: $1000. 

Contact; Norsat Interna- 
tional Inc., 302-12886 78th 
Ave., Surrey, BC, Canada 
V3W 8E7, (604) 597-6200. 
Inquiry 789. 


The LOGITECH HiREZ Mouse— 
the only mouse expressly designed for 
high-resolution screens. 

With a resolution of 320 dots-per- 
inch (as compared with 200 dpi or less for 
ordinary mice), it covers the same area 
on your high-res screen, but needs less of 
your desk to do it. More than 50% less. 
Saving you valuable desk space, and 
effort: mouse maneuvers that used to 
require a sweep of the hand are now 
reduced to a flick of the wrist. 


The LOGITECH 
HiREZ mouse needs 
50% less desk space 
to cover the same 
amount of screen 
arra as a 200 dpi 
mouse. 


Which makes this new mouse a 
hands best friend. And a more reliable, 
long-lasting companion—fully compatible 
with all popular software, and equipped 
with a Lifetime Guarantee. 

Equipped, too, with other advantages 
exclusive to all Logitech mice: А unique 
lightweight ergonomic design. Low- 
angled buttons for maximum comfort 
and minimum fatigue. Ап exclusive tech- 
nology that guarantees a much greater life 
span. Ап exceptionally smooth-moving, 
dirt-resistant roller ball. And natural 
compatibility with all PCs, look-a- likes, 
and virtually any software. 

So if you've got your eyes on a 
high-res screen, get your hands on the 
one mouse thats agile enough to keep 
up with it. 

The LOGITECH HiREZ Mouse. 

For the dealer nearest you, call 800- 
231-7717 (800-552-8885 in California), 
or write Logitech, Inc., 6505 Kaiser Drive, 
Fremont, CA 94555. In Europe, call or 
write: Logitech Switzerland, European 
Headquarters, CH-1111 Romanel/Morges, 
Switzerland (++41-21-869-9656). 


LOGITECH 


Circle 159 on Reader Service Card (Dealers: 160) 


Though most mice out there look pretty 


much alike, they're not all equal in performance. 


It pays to be just a little choosy to make sure you 
end up with the right mouse for your needs. 

Starting with software. If you want full com- 
patibility with all of your software, all you have to 
do is look for a mouse with the Logitech name. 
There are four in all, each one designed for dif- 
ferent hardware needs. 


THE HiREZ MOUSE 


If you’ve got your eyes on a high-resolution 
screen, the mouse to get your hand on is the new 
LOGITECH HiREZ 
Mouse. 

With a resolution of 
320 dots-per-inch (as 
compared with 200 dpi 
or less for ordinary mice), 
it covers the same area 
on your high-res screen 


The LOGITECH 
HiREZ Mouse needs 


50% less desk space 
but needs less of your D cour tke Hoke 
desk to do it. More than га баен. 

" eua as 
50% less. Saving you — = 


valuable desk space, and 


74 BYTE * JUNE 1988 


Good instincts run in this family (left to right): the new LOGITECH HiREZ 
Mouse ($179), the only mouse designed expressly for high-res screens; the LOGITECH 
Series 2 Mouse for the IBM PS/2 ($99, plugs right into mouse port); and the 
LOGITECH Mouse for standard screens ($119, т bus and serial versions). 

All come with Logitech own Plus Software, which assures ease of use with 
virtually any software, mouse-based or not. 


effort: mouse maneuvers that used to require 
sweeps of the hand are now reduced to a flick of 
the wrist. 

Which makes this new mouse a hand's best 
friend. And a more reliable, long-lasting com- 
panion. And, like all Logitech mice, its fully 
compatible with all popular software, and 
equipped with a Lifetime Guarantee. 


THE SERIES 2 
MOUSE 


For those who ve chosen 
the Personal System/27 the 
most logical choice is the 
LOGITECH Series 2 
Mouse. Its 100% compati- 
ble with PS/2, and plugs 
right into the mouse port, 
leaving the serial port free 
to accommodate other 
peripherals. 


IHEALL-PURPOSE MOUSE: 
SERIAL OR BUS 


Most people find our standard mouse is still 
the best choice for their systems. It's available in 
both bus and serial versions, one of which is sure 


unt dl НЕЕ 
e A hi sö = io 
to fit perfectly with your hardware. And with all T complete solution (a 


your favorite software —whether mouse-based LOGICADD,..$189. PUBLISHER PACKAGE — LOGIPAINT SET... 
Turns your PC into —— ...$179. PUBLISHER $149. Eleven type 

or not a full-featured САРО software lets beginners and. јоз and a 16-color 
Its hardly an accident that only Logitech a = ми Gonna 

offers you such a complete selection—we're the т lie Ж, Design template LOCICADD and 

only mouse company to design and manufacture drawing and CADD. make page layout easy, ЕРЕ аран, 

our own products. Ме make more mice, in fact, (800-552-8885 in California). Or fill out and mail 

than anyone else. Including custom-designed the coupon below to: Logitech, Inc., 6505 Kaiser 

models for OEMs like AT&T, DEC, and Drive, Fremont, CA 94555. In Europe, call or write: 

Hewlett-Packard. Logitech Switzerland, European Headquarters, 
The three mice pictured to the left come with all CH-1111 Romanel/Morges, Switzerland 

this expertise built right in. Which explains (++41-21-869-9656). 


an interesting paradox: while 
you may pay less fora 

Logitech mouse, you'll, 
surely get more іп 
performance. 


And in comfort. With a unique lightweight Me == SS SS SS ы = шыш» 7 


; n к db f р gitech, Inc., 6505 Kaiser Drive, Fremont, СА 94555. 
ergonomic design. w-angle uttons Юг maxi- | Logitech Switzerland, European Headquarters, 
mum comfort and minimum fatigue. An exclusive | CH-1111 Romanel/Morges, Switzerland. 
technology that guarantees a much greater life | Yes! Please send me the name of the nearest Logitech dealer. 
span. Ап exceptionally smooth-moving, dirt- Name 


resistant roller ball. And natural compatibility with | 

all PCs, look-a-likes, and virtually any software. | 
All of which leads to an inescapable conclu- | A 

sion: if you want to end up with the right mouse, 

start with the right mouse company. | 


Logitech. We've got a mouse for whatever the fa 
task at hand. as 2 


For the dealer nearest you, call 800-231-7717 L-— — LLL LLL 
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Let the Computer 
Design that Servo 


ith the SDK-400, your 

computer designs, con- 
nects, and tests motion-con- 
trol systems. Included in the 
servo design kit is a PC-com- 
patible motion controller, a 
servo motor with encoder, and 
a power driver. It also comes 
with a power supply, connec- 
tors, and design software. 

The motion controller 
plugs into the PC bus and ac- 
cepts over 40 ASCII com- 
mands and motion profiles. 
The controller accepts ASCII 
commands from the keyboard. 

Assembling the hardware 
is simplified by step-by-step 
graphic explanations included 
with the software. Diagnostic 
routines make sure you've 
connected everything properly, 
and then the software tunes 
the system for optimum perfor- 
mance. The software also in- 
cludes modeling and analysis 
programs that let you evaluate 
system performance and teach 
you about the theoretical as- 
pects of servo design. 

The SDK-400 servo design 
kit requires an IBM PC, XT, 
AT, or compatible with DOS 
2.0 or higher, at least 512K 
bytes of RAM, and a Her- 
cules or EGA board. 

Price: System 1, with motor 
encoder size 5-500, $1145; 
System 2, with motor en- 
coder size 50-1000, $1175. 
Contact: Galil Motion Con- 
trol Inc., 1054 Elwell Court, 
Palo Alto, CA 94303, (415) 
964-6494. 

Inquiry 767. 


WHAT'S NEW 


HARDWARE 


Mr. Mox Powers 
up Your PC 


D о you ever need to 
power up your PC to ac- 


cess files from a remote loca- 
tion? Mr. Mox, an AC power 
switch that you control with 

an external modem, may be the 
solution. 

Mr. Mox features four 
grounded outlets, two of which 
are always hot; you control 
the other two with the Carrier 
Detect signal in your modem. 
You plug your PC into the out- 
lets and attach the DB-25 
cable to the modem outlet on 
Mr. Mox and to the external 
modem. 

Mr. Mox also includes a 
manual-override switch, а 
100-second power-off delay, 
built-in surge protection, a 


PURE PC POWER PROTECTION 


hen lightning's crash- 
ing down, your hard 
disk drives and modems are 
safe with the DSDLP surge 
protector—at least from a 


surge of up to 6000 volts, ac- 
cording to Dynatech. 

The DSDLP has sensors 
that detect undervoltages 
and power-line losses on up 
to four AC outlets and two 
telephone receptacles. It 
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also filters RFI (radio-fre- 
quency interference) and 
EMI (electromagnetic inter- 
ference) noise. 

Price: $139.95; includes а 
10-year warranty. 
Contact: Dynatech Com- 
puter Power Inc., 5800 But- 
ler Lane, Scotts Valley, CA 
95066, (800) 638-9098; in 
California, (408) 438-5760. 
Inquiry 768. 


e OTHER 


125-volt 15-amp circuit 
breaker, and a DB-25 cable. 
Price: $99.95. 

Contact: Kenmore Computer 
Technologies, 30 Suncrest Dr., 
Rochester, NY 14609, (716) 
654-7356. 


Inquiry 769. 


ASCII on the Wall 


hat is the hexadecimal 
ASCII code for a check 
mark? Which color codes 
will give your screen yellow 
letters on a blue background? 
What are the keyboard scan 
codes for your function keys? 
You can answer these questions 
with a quick glance at Top- 
spot's computer reference wall 
chart. The chart features an 
ASCII table with all 256 sym- 
bols; keyboard scan codes; 
codes for the 16 basic colors 
and gray scales; tables of 
hexadecimal, decimal, and 
binary numbers; box-drawing 
codes; and a musical-note fre- 
quency chart. 
The wall chart measures 
24 by 36 inches and has a 
metal edge and hook for easy 
hanging. 
Price: $15. 
Contact: Topspot, P.O. Box 
881, Marion, IA 52302, (319) 
377-0207. 
Inquiry 770. 


A PC-Based Digital 
Scope 


apid Systems says its 

PC-based R1200 digital 
scope is ideal for transient, 
vibration, modal, audio, and 
physiological waveform anal- 
ysis. It features sampling rates 
selectable from 1 Hz to 1 
MHz, a 64K-byte data buffer, 
12-bit A/D converters on 
each channel, and antialiasing 
filters on each channel. 

The R1200 is capable of 
zooming in vertically on wave- 
forms to see increased 12-bit 
resolution. Án autosave feature 
stores the sweeps mode to 
disk, and the scope offers op- 
tional real-time fast Fourier 
transform spectrum analysis. 
Price: $2995. 

Contact: Rapid Systems Inc., 
433 North 34th St., Seattle, 
WA 98103, (206) 547-8311. 
Inquiry 771. 


Extend Your SCSI 


he SCSI 50-pin parallel 
protocol normally oper- 
ates to only 19.6 feet, or, 
with the differential version, 
it can be extended to 82 feet. 
But Paralan reports that with 
the Paraline SCSI enhance- 
ment products, you can operate 
at distances of up to 1000 
feet, or up to 2 miles with fiber 
optic models. 

The Paraline SCSI bus ex- 
tenders are freestanding units 
that operate from wall-mount 
power supplies. The single ex- 
tenders have one parallel in- 
terface and one serial connec- 
tion. You mate the serial 
interface with coaxial or fiber 
optic cables (depending on 
the model). Hub models are 
also available, and they have 
one parallel and four serial 
connections. 

Price: $305 for the coaxial 
version; $820 for fiber optic; 
$1195 for Parahub-4; $2625 
for Parahub-4 fiber optic. 
Contact: Paralan Group, 
C.D.R. Systems Inc., 7171 
Ronson Rd., San Diego, CA 
92111, (619) 560-1272. 
Inquiry 796. 


continued 


racle Corporation, the world's | 

fastest growing software 
company, has just climbed past 
Ashton-Tate to become the world's 
largest supplier of database man- 
agement software and services.? 
Why? 

* Because ORACLE? runs on PCs, 
plus mainframes and minicom- 
puters from IBM, DEC, DG, HP, 
Prime, Wang, Apollo, Sun, etc. — 
virtually every computer you have 
now or ever will have. Ashton-Tate's 
dBASE runs only on PCs. 


* Because ORACLE is a true dis- 
tributed DBMS that connects all 
your computers — PCs, minicom- 
puters mainframes — into a 
single, unified computing and infor- 
mation resource. dBASE supports 
only primitive PC networking. 

* Because Oracle has supported 
the industry standard SQL language 
since 1979. Ashton-Tate promises 
to put SQL into dBASE sometime 
in the indefinite future. 

* Because ORACLE takes advan- 
tage of modern 286/386 PCs by 
letting you build larger-than-640K 
PC applications on MS/DOS that run 
unchanged on OS/2. dBASE treats 
today's 286/386 PCs and PS/2s like 
the now obsolete, original PC. 


Don't go down in flames. Bail out 
from dBASE. Call 1-800-ORACLE] 
and order your $199-PC copy of 
ORACLE? today. Or just ask and we'll 
send you information on ORACLE, 
the number one selling DBMS on 
minicomputers and mainframes. 


ORACLE 


COMPATIBILITY • PORTABILITY • CONMECTABILITY 


Call 1-800-ORACLE1, 
ext. 149 today. 


T —— —— 


Dear Oracle, 


PC ORDER PROCESSING 
Oracle Corporation | 
20 Davis Drive •е Belmont, CA 94002 


I want ORACLE to be THE LAST DBMS 

for my 286/386 PC. Enclosed is my | 
О Check or П VISA O МС O AMEX | 
credit card authorization for $199 
(California residents add 7% sales tax). 

| understand this copy is for PC develop- 
ment only. Offer valid only in the US 

and Canada. 


Shipping 


Mainframe 
quality 
PC, mini & 


mainframe 


CPU & Disk 
Recovery 


THE LASTDBMS === 
ONLY $199 
CALL 1-800-ORACLE I 


Signature ҮТЕ 
ELI А ' milien ia caret ‚эк барайн а 20706 Тум набие emery, Oe 
аас C WA i! Corp ORACLE" Ls sen PIENA ol Orsie Cp. ЗАЛ. ren Me Tos, рр bet mem eg | am s value-added reselie (ЧАЯ): Г] YES О NO 
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WHAT'S NEW 


SOFTWARE э 


FloPro 2.2 runs at 5 milliseconds per logic serve. 


Real-Time Machine 
Control on a PC 


loPro 2.2, a CAM pro- 

gram for industrial appli- 
cations, emulates the pro- 
grammable controller 
processes of updating I/O and 
solving user logic. Using flow- 
charts as its programming 
language, the program can run 
at 5 milliseconds per logic 
serve, according to Universal 
Automation. 

You can run FloPro in a 
simulator mode that allows the 
flowcharts to execute without 
the I/O attached to the PC. 

The FloPro debugger lets 
you view flowcharts; modify 
current status of the I/O, 
flags, timers, counters, and 
registers; display real-time 
status while executing; trace 
flowchart blocks and set 
breakpoints; cross-reference 
flowcharts; and terminate or 
resume execution. 

FloPro also works in a 
multitasking environment. 

The program includes 512 
(each) inputs, outputs, flags, 
timers, 16-bit binary 
counters, and 4-digit binary- 
coded-decimal registers. A 
graphics editor lets you put up 
to a 15-character label on 
each mnemonic. 

FloPro runs on the IBM 
PC and compatibles with DOS 
3.0 or higher, 512K bytes of 
RAM, an EGA card, and a 
132-column printer. 

Price: $895 for the develop- 


ment system; $295 for the run- 
time module. 

Contact: Universal Automa- 
tion Inc., 9G Rebel Rd., Hud- 
son, NH 03051, (603) 880- 
6553. 

Inquiry 772. 


Compile any Microsoft 
BASIC Program 
on Your Apple IIGS 


ased on the Microsoft 

BASIC compiler, AC/BA- 
SIC is a native 16-bit com- 
piler optimized for the IIGS's 
65816 processor. The com- 
piler produces stand-alone ap- 
plications by translating 
BASIC programs directly into 
machine language. 1t does not 
require a linker, but does re- 
quire the run-time libraries 
included with the program. 
Absoft reports that you can 
take programs written in 
Microsoft BASIC for the 
Mac, IBM PC, or Amiga, and 
run and compile them on the 
IIGS through AC/BASIC. 

In addition, AC/BASIC 
supports the IIGS sound and 
color capabilities. To run the 
compiler, you need at least 
512K bytes of RAM on a 
IIGS and one 3!^-inch floppy 
disk drive. 

Price: $125. 

Contact: Absoft, 2781 Bond 
St., Auburn Hills, MI 48057, 
(313) 853-0050. 

Inquiry 797. 


continued 


PROGRAMMING 


MOVING FORTH WITH OS/2 


MI UR/FORTH for 

Microsoft OS/2 is a 
Forth programming envi- 
ronment for 80286- and 
80386-based machines run- 
ning OS/2. 

UR/FORTH runs in pro- 
tected mode and lets you 
take advantage of OS/2’s 
support for multitasking, in- 
terprocess communications, 
and virtual memory man- 
agement. 

UR/FORTH offers a di- 
rect threaded-code imple- 
mentation, a segmented 
memory model, a hashed 
dictionary for fast compila- 
tion, use of dynamic mem- 
ory allocation functions, 
and a uniform file interface. 
It includes a battery of 
string-handling operators, 
such as search, extract, 
compare, and concatenate, 
and a dynamic string-stor- 
age manager. А table-driven 
full-screen editor lets you 
edit as many as six files 
simultaneously. 

You can invoke OS/2 sys- 
tem functions interactively 
from the UR/FORTH inter- 
preter by typing the func- 
tion's parameters, followed 
by the function's name. 
When you leave the OS/2 
operating system, the status 
of the operation is left on the 
Forth stack, and other re- 
sults are placed in the Forth 


Unit 


data segment at addresses 
specified in the original call. 
You can also call OS/2 func- 
tions from within compiled 
Forth programs. 

UR/FORTH supports text 
and graphics display modes 
of the ССА and ЕСА. It 
contains graphic drawing 
routines for reading or set- 
ting individual pixels, line 
drawings, arcs, ellipses, and 
circles; region filling with 
patterns or solid color; bit- 
block moves; and position- 
ing of graphics at arbitrary 
graphics coordinates. 

Software floating-point, 
80287-assisted floating- 
point, and 80387-assisted 
floating-point function li- 
braries are supplied. Lab- 
oratory Microsystems re- 
ports that you can use the 
software floating-point li- 
brary on any 286- or 386- 
based machine. 

To run UR/FORTH for 
OS/2 you need version 1.0 
or higher of OS/2, a 286- or 
386-based system, at least 2 
megabytes of RAM, and a 
CGA, VGA, EGA, or mono- 
chrome display adapter. 
Price: $350. 

Contact: Laboratory Mi- 
crosystems Inc., 3007 
Washington Blvd., Suite 
230, Marina del Rey, CA 
90292, (213) 306-7412. 
Inquiry 773. 
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You've known Genoa as a developer 

of high performance graphics chips, and 
a leading manufacturer of graphics 
boards and tape backup. Soon you'll 
be able to depend on us for all your PC 
graphics add-on hardware. 

Over the next year, we'll be unwrap- 
ping a series of graphics products. Each 
is designed to give you the most reliable, 
yet innovative engineering features. And 
above all, the highest performance 
possible. 

Our SuperVGA HiRes family, featured 
here, is the first in our new product series. 
SuperVGA HiRes offers breathtaking 
color and resolution. From 16 colors in 
1024x768. Up to 256 colors in 800x600. 
You'll see more of your spreadsheets at 
once with SuperVGA HiRes. 132 columns 
and 60 rows. You'll do Windows or 
OS/2. In fact, every SuperVGA HiRes 
feature is designed to turn your IBM 
PC/XT/AT and PS/2 models 25 and 30 
into real graphics engines. 


Delivering 


SuperVGA HiRes now! 


100% IBM VGA compatible 
Advanced features 
—1024x768 in 
16 colors and 
800x600 in 
256 colors/Mode! 5200 
—512x512 in 
256 colors/Model 5100 
132 columns text 
For both analog and 
TTL displays 


If you're looking for PC graphics 
add-ons, take a look at Genoa first. Our 
new line of products is starting 
delivery now! 

For the Genoa dealer nearest 
you or to add your name to our mailing 
list contact: Genoa Systems Corporation, 
73 E.Trimble Road, San Jose, CA 95131. 
Fax: 408/434-0997. Telex: 172319. 

Or phone: 408/432-9090. In the UK, 
contact Genoa Systems Limited, phone: 
01-225-3247 In the Far East, contact 
Genoa/Taiwan, phone: 2-776-3933. 


Circle 118 on Reader Service Card 
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Delivering PC Graphics 
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You cant buy a faster 286 
computer for the price. 


In ntact, you cant buy a faster 
_ 286 computer at any price. 
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Because. 


The handsome 
piece of high- 
tech wizardry 
you've just been 
admiring (on the 
previous two 
pages) isthe new 
Dell System 220. 

The first 286 
computer running at 20 MHz. 
You read it correctly. 20 MHz. 

Which means it’s as fast as 
most 386 computers, running 
MS' OS/2 and MS-DOS at blis- 
tering speed. All from a tiny 
little corner of your desk. 

Yet this engineering marvel 
costs less than half of what most | 
other 386 computers sell for. 

Which might lead you, quite 
reasonably, to wonder: 

How can the people at Dell 
offer you so much for so little? 

The short answer is that you 
buy direct from us, the 
manufacturer. 

Eliminating the 
computer stores and 
their salespeople-who 
can add thousands of 
dollars to the cost of 
every computer. 


"Speed is a Go CHE ; 
Safe, reliable, no hassles 
speed is better still” 
-Al Poor, Editor's Choice, [Rr == 
PC Magazine nad 
But while we eliminate th 
things you don't need, we also 
make certain we never eliminate 
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anything you actually do need. 
The very first thing you need 

from any computer company, 

obviously, is terrific computers. 
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Well, we design and build our 
computers right here at our head- 
quarters in Austin, lexas. 

Putting a premium on speed, 
compatibility, and reliability. 

Because we're flexible, we often 
get new technologies to the 
marketplace faster than any other 
computer company. 

In fact, we're already 
shipping our version 
of MS OS/2, so you 
can run MS OS/2 
od aa now as 
well as in the future. 


*..includes a quive on-site 
support...in the price of the 
computer. This is the sweet- 
est support deal offered 
any computer vendor in the 
business.’ 


-Eric Knorr, PC World 


As for quality control, around 
here it’s an obsession. Each and 


every computer goes through a 
battery of diagnostic checks, 
including a comprehensive burn- 
in before we ship it to you. 


Every single Dell computer 
also comes equipped with one 
other remarkable feature. 

A level of service most retail 
computer stores can only envy. 

Starting with expert technical 


advice before you even buy a com- 


puter. To help you decide which 
system best suits your needs. 
Followed by a thirty-day 
money-back guarantee. To make 
sure you're completely satisfied. 
And all systems come with a 
one-year limited warranty. 
Then, we give you free tech- 
nical support over the phone. 
With technicians who eon the 
inside of our computers the way 
you know the back of your hand. 
If on-site service should ever 
be required by you or your 
business, we'll send a Honeywell 
Bull service engineer to your 
office by the next business day* 


Our attitude towards service 
is perhaps best summed up by 
a phrase we hear around here, 
delivered in a no-nonsense tone 
by our Chairman, Michael Dell: 
“Fix it” he says. “Or give them 
their money back? 


“The combination of technical know- 
how and service is impressive...it's a 
pood bet the computer world will be 
earing a lot more about Michael Dell 
in the years ahead” 
-Stanley W. Angrist, Forbes 


In four years, we've become 
one of the largest personal com- 
puter manufacturers in the U.S. 
We've more than doubled our 
sales each year we've been in busi- 
ness; last year, our sales grew 
from $69 million to $159 million. 

It shouldn't be any surprise. 
After all, we've been offering 
better computers, with better 
service-at better prices. 

ou do is call us and place 
an order, and we ship it direct 
to you. Which makes buying a 
computer as simple as it can be. 

Now, if youd like the rest of 
the details on our hyper-fast 286 
computer, and information on 
the rest of our line, there's only 
one more thing you have to do. 

Turn the page. 
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The Dell 
Computer 
Store. 


Welcome to our store. To buy or lease 
a Dell computer, call (800) 426-5150. 
We'll help you select the right system. 

For service and technical support, call 
our highly trained technicians at (800) 
624-9896. In almost all cases, any prob- 
lem can be solved over the phone. 

These technicians are also supported 
by Honeywell Bull service engineers 
who can be dispatched to your office 
by the next business day, should on-site 
service be required. This optional 
service contract is available in over 95% 
of the United States, with over 1,000 
engineers in 198 service locations* 

We are so confident in our quality 
products that we also provide a Total 
Satisfaction Guarantee, which says that 
any system bought from us may be 
returned within thirty days from the 
date it was shipped to you for a com- 
plete refund of your purchase price. 

We also offer a One Year Limited 
Warranty, which warrants each system 
we manufacture to be free of defects in 
materials and workmanship for one full 
year. During the one year period we 
will repair or replace any defective prod- 
ucts properly returned to our factory. 

Call or write for the complete terms of 
our Guarantee Warranty, and the 
Honeywell Bull Service Contract. Dell 
Computer Corporation, 9505 Arbore- 
tum Blvd., Austin, Texas 78759-7299. 

Dell products are available on GSA 
contract #GSOOK87AGS6127 Call us 
to get G5À pricing. 
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THE NEW 
SYSTEM 


310. 


The top of the line. It's the 
highest performance 80386 
computer available, faster than 
the IBMt PS/2t Model 80 and 
the Compaqt 386/20. It runs 
at 20 MHz, with the latest 32- 
bit architecture for complete 
MSt OS/2 compatibility and 
maximum performance. Since 
it also has Intel'st Advanced 
82385 Cache Memory Con- 
troller, and high performance 
disk drives, the System 310 is 
ideal for intensive database 
management, complex research 
and development, CAD/ 
CAM, and desktop publishing. 
As a network file server the 
system offers an unbeatable 
combination of price and 
performance. 


Standard Features: 
Intelt 80386 microprocessor running at 
20 MH 


2 
| MB of 80 ns 32-bit RAM expandable 
to [6 MB without using an expansion 


siot. 

Advanced Intel 82385 Cache Memory 
Controller with 32 KB of high speed 
static RAM. 

Socket for 20 МН: 80387 coprocessor. 

525" 12 MB or 3.5* 1.44 MB diskette 


drive. 

Dual diskette and hard disk drive 
controller. 

Enhanced 101-Кеу keyboard. 

| parallel and 2 seríal ports. 

200^watt power supply. 

Real-time clock. 

8 expansion slots (6 available with hard 
disk drive controller and video 
adapter installed). 

Dell System Analyzer. 

MS-DOS and MS OS/2 compatible. 

Security lock with locking chassis. 

12 month on-site service contract 
(Available on complete systems). 


Options: 

1 MB RAM upgrade kit. 

20 MHz Intel 80387 math coprocessor. 

2 MB or 8 MB memory expansion 
boards. 


With Monitor and Adapter 


THE NEW 
SYSTEM 


220. 


As fast as most 386 computers, 
at less than half the price-more 
power for the money than any 
other system. An 80286 system 
that runs at 20 MHz, with less 
than one wait state. Completely 
compatible for both MS-DOS 
and MS OS/2 applications (it 
runs OS/2 faster than IBM PS/2 
Model 80), and with a remark- 
ably small footprint, the System 
220 is the ideal executive work- 
station for database manage- 
ment, business, or sophisticated 
connectivity applications. The 
system uses page-mode inter- 
leaved memory; the page-mode 
RAM operates at less than one 
wait state, and inter-leaving 
results in a performance increase 
of about 15 percent. 


Standard Features: 

80286 microprocessor running 
at 20 MHz. 

1 MB of RAM expandable to 
16 МВ (8 MB on system 
board). 

Integrated diskette and УСА 
video controller on system board. 

One 3.5" 1.44 MB diskette drive. 

Integrated high performance hard 
disk interface on system board. 

Enhanced IOl-key keyboard. 

I parallel and 2 serial ports. 

ИМ 4.0 support for memory 
over 1 МВ. 

Real-time clock. 

Three full-sized ATT compatible 
expansion slots. 

Socket for 80287 coprocessor. 

Dell System Analyzer. 

MS-DOS and MS OS/2 
compatible, 

Security lock with locking chassis. 

12 month on-site service con- 
tract (Available on complete 
systems). 

Options: 

3.5" 1.44 MB diskette drive. 

Intel 80287 coprocessor. 

1 MB RAM upgrade kits. 
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THE NEW 
SYSTEM 


200. 


A great value in a full-featured 
AT compatible. An 80286 com- 
puter running at 12.5 MHz, this 
system is completely MS OS/2 
compatible. Its ideal for general 
business applications, as well as 
software development, local area 
networks, CAD/CAM, and desk- 
top publishing. The System 200 
ofters high speed drive options, 
industry standard compatible 
BIOS, and on-site service. At 
these low prices, the System 200 
is the best value in the 80286 
marketplace. As Executive Сот- 
puting said of this computer's 
predecessor, "If faster processing 
speed and low cost are two key 
issues affecting your purchase 
decision, this machine might be 
the ideal choice for your office" 


Standard Features: 
Intel 80286 microprocessor running at 
12.5 MHz 


640 KB of RAM, expandable го 16 MB 
(4.6 MB on system ) 
5.25" 1.2 MB or 3.5" 1.44 MB diskette 


drive. 

Dual diskette and hard disk drive 
controller. 

Enhanced 101-Кеу keyboard. 

1 parallel and 2 serial por 

200-watt power supply. 

Real-time clock. 

6 expansion slots. (4 available with 
hard disk drive controller and video 
adapter installed). 

Socket for 8 MHz 80287 coprocessor. 

Dell System Analyzer. 

MS-DOS & MS 95/2 compatible. 

Security lock with locking is. 

12-month on-site service contract 
(Available on complete systems). 


tions: 
512 KB RAM upgrade kit. 
8 MHz Intel 80287 coprocessor. 
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THE 
SYSTEM 


100. 


À full-featured, yet economical 
one-piece computer for office, 
school, or home. This system is 
fast, easy to use, and ready to 
run with Dell Enhanced MS- 
DOS 33, Microsoftt DOS Man- 
ager, and Microsoft Works soft- 
ware-more than a $400 value, 
included at no extra charge. 
Complete MS-DOS compatibility 
means you can run thousands 
of programs for business, per- 
sonal finance, education, and 
entertainment. And the System 
100 can grow, with the high 
quality options listed below. A 
price leader in 8088 technology, 
the System 100 boasts an inno- 
vative design that allows for more 
power, speed and convenience 
than most of its competitors. 


Standard Features: 

Intel 8088 microprocessor run- 
ning at 9.54 MHz selectable 
to 4.77. 

640 KB of RAM. 

3.5" 720 KB diskette drive. 

Diskette drive controller inte- 
grated on system board. 

Integrated high-quality 84-key 
keyboard. 


eyboar 

| serial and 1 parallel port. 

Two full-sized expansion slots 
available when video adapter 
is installed. 

One half-sized expansion slot used 
for video adapter. 

Socket for 8 MHz 8087 
coprocessor. 

Internal speaker with earphone 
jack and volume control. 

Security Tie-Down bracket. 

Dell Enhanced MS-DOS 3.3 
Microsoft DOS Manager, 
Microsoft Works. 


Options: 
3.5" 720 KB diskette drive. 
8 MHz Intel 8087. 


With Monitor and Aclaptes 
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ICOMPUTER 


PRINTERS. We now offer a full line 


of PC-compatible dot matrix and laser 
printers. Our dot matrix printers range 
from inexpensive near-letter quality 
printers to the highest resolution printers 
available. Our laser printers include some 
of the fastest, most reliable printers ever 
made. All are 300 dots per inch, and all 
support serial and parallel interfaces. And 
all printers come with our 30-day money- 
back guarantee and a one year warranty. 


LASER PRINTERS 

Laser System 150 $5,995 

15 pages per minute, text and graphics 

L5 MB standard memory, expandable 
to 2.0 MB 

Dual 250-sheet input trays 


Laser System 80 $3,195 

8 pages per minute text and graphics 

L5 MB standard memory, expandable 
to 2.0 MB 


Laser System 60 $2.195 

6 pages per minute, text and graphics 

1.5 MB standard memory, 
expandable to 2.0 MB 

DOT MATRIX PRINTERS 

Printer System 800 $699.95 

Highest resolution text and graphics 
from a 24-wire dot matrix printer 

Draft quality at 200 cps 


Correspondence quality at 132 cps 
Letter quality at 66 cps 

Standard parallel and serial interfaces 
Wide carriage 


Printer System 600 $499.95 

9-wire dot marrix 

Draft quality at 240 cps 

Near-letter quality at 60 cps 

Srandard parallel interface 

12.6 KB Buffer (expandable to 28.6 KB) 


Wide carriage 


Printer System 300 $199.95 
9-wire dot matrix 

Draft quality at 144 cpe 
Near-letter quallry at 36 cps 
Four standard fonts 

Paper parking 

4 KB buffer 

Standard Parallel interface 


PERIPHERALS. With our unique 


manufacturing capabilities, we can build 
a system to your exact specifications. We 
offer monitors, modems, graphics boards, 
tape backups, hard drives, diskette 
drives, expanded memory boards, a serial 
mouse, and more. Call for details. 


Operating System Software 

Dell Enhanced MS-DOS 3.3 with disk cache and other 
utilities $119.95. 

Dell MS OS/2 Standard Edition 1.0 $324.95 


SOFTWARE. Complete your system 


with software: accounting, communications, 
desktop publishing, graphics, home, spread- 
sheet, training, word processing, and inte- 
grated packages. Call for more information. 


DELL TOORDER,CALL 
800-426-5150 


All er and specifications are subject to change withour notice. Please inquire for current details. 
Del i photograp i 
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WHAT'S NEW 


||  — SOFTWARE * SCIENTIFIC AND ENGINEERING 


Anvil Forges Designs 
on Your 386 


nvil-5000pc integrates 

drafting, wire-frame, sur- 
face modeling, section analy- 
sis, and numerical control 
using the same data structure 
and interactive interfaces for all 
functions. 

Its drafting capabilities in- 
clude notes, labels, dimen- 
sions, cross-hatching, arrow 
on curve, balloon, text edit, 
surface finish, and true-posi- 
tion tolerancing. Its geometric 
features offer points, lines, 
arcs and circles, splines, 
conics, strings, and 
polylines. 

The program has an inte- 
grated database, a warm re- 
boot, and an open architec- 
ture. It can handle drawings of 
parts that have more than 
340,000 entities. 

The program supports 
VGA, PGA, and EGA. It 
comes in six software mod- 
ules, beginning with 3-D De- 
sign and Drafting, which is 
the core module of the system 
and is available immediately. 
Other modules will be released 
throughout 1988. 

Price: 3-D Design and Draft- 
ing module, $3995; other mod- 
ules will range from $495 to 
$1995. 

Contact: Manufacturing and 
Consulting Services Inc., 9500 
Toledo Way, Irvine, CA 
92718, (714) 951-8858. 
Inquiry 774. 


Astronomical 
Space Birds 


pace Birds is an astro- 

nomical program that pre- 
dicts the visibility of artificial 
earth satellites. It requires that 
you obtain information on or- 
bital elements from NASA on 
forms provided in the pack- 
age. You enter the elements, 
your latitude, longitude, and 
height above sea level, and the 
time period for which you 
want visibility predictions. 

The program runs on the 

IBM PC, XT, AT, and compat- 
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Anvil-5000pc does all kinds of 3-D design and drafting. 


ibles with DOS 2.0 or higher. 
Price: $40 for PC and XT 
version; $45 for PC AT 
version. 

Contact: Astronomical Data 
Service, P.O. Box 26180, Col- 
orado Springs, CO 80936, 
(719) 597-4068. 

Inquiry 775. 


New Mathtool Module 


tatistics I is the first 

module in Gulf' s numeri- 
cal analysis library, Math- 
tool. Statistics I calculates 
means, variance, moments, 
moving averages, frequency 
distributions, and cumulative 
frequency distributions. It also 
performs data smoothing, 
tests of hypotheses and signifi- 
cance, and confidence inter- 
val estimates. 

The modules in the Math- 
tool series offer on-line editing 
of data, mathematical rou- 
tines, and graphics output to 
the screen or printer. You can 
input your own data, ASCII 
files, or Lotus 1-2-3 files. 
Other Mathtool modules will 
include Matrix Analysis, Re- 
gression and Correlation, 
Probability, Differential 
Equations, Fourier Series, Bes- 
sel Functions, Numerical In- 
tegration, Analytic Geometry, 


Mathematical Functions, and 
Numerical Differentiation. 
Statistics 1 operates as a 
stand-alone program or will 
work with other Mathtool 
units. They all run on the IBM 
PC, XT, AT, and compat- 
ibles with 256K bytes of RAM. 
А monochrome or color 
graphics card is recommended. 
Price: $95. 
Contact: Gulf Publishing 
Co., Book Division, Dept. R8, 
P.O. Box 2608, Houston, TX 
71252, (713) 529-4301. 
Inquiry 776. 


Passage into Two 
Dimensions 


W orld Precision Instru- 
ments has designed Pas- 
sage for two-dimensional 
plotting and numerical analysis 
on a Mac. The program lets 
you enter data from other pro- 
grams. It will scale and plot 
multiple sets of the data, in- 
cluding asymmetrical error 
values. Passage also analyzes 
and manipulates the data, 
using routines to calculate inte- 
grals, fast Fourier transforms, 
and polynomial fits. 

Passage runs on the Mac 
Plus, SE, and II. 
Price: $495. 
Contact: World Precision 
Instruments, 375 Quinnipiac 
Ave., New Haven, CT 06513, 
(203) 469-8281. 
Inquiry 777, 


SEGS Plots 
Engineering Graphics 


EGS is a scientific engi- 

neering graphics system 
that can plot over 5000 data 
points for each of 10 curves 
with up to four independent 
y axes. It features a Lotus 
1-2-3-style interface and lets 
you produce presentation-qual- 
ity graphics on many plotters 
and printers, including Hew- 
lett-Packard pen plotters and 
LaserJets, and IBM graphics- 
compatible dot-matrix 
printers. 

An internal numeric 
spreadsheet lets you enter, 
transform, and manipulate 
data mathematically to produce 
plots. You can enter data with 
the numeric spreadsheet, or 
you can import data from 
spreadsheet print files or 
ASCII data files. 

To run SEGS, you need an 
IBM PC, XT, AT, or compat- 
ible with 256K bytes of RAM 
and DOS 2.0 or higher. It also 
runs on PS/2s and supports 
CGA, EGA, VGA, and Her- 
cules Graphics cards. 

Price: $195. 

Contact: Edmond Software 
Inc., 3817 Windover Dr., 
Edmond, OK 73013, (800) 
992-3425; in Oklahoma, (405) 
340-0697. 

Inquiry 778. 


PCB Design 
on the Mac Il 


DS-1 is an electronic de- 

sign program that com- 
bines modules for producing 
printed circuit board designs. 
Modules include schematic 
entry, PCB layout, routing, 
and a Gerber translator. 

Vamp also offers EDS-Il, 

which is essentially the same 
package as EDS-1, but in- 
cludes a digital simulator. 
Price: EDS-1, $1495. 
Contact: Vamp Inc., 6753 
Selma Ave., Los Angeles, CA 
90028, (213) 466-5533. 
Inquiry 779. 
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The successor of Pascal: 
JPI TopSpeed Modula-2 
produces better code than 
Microsoft C, Turbo C, 
Logitech Modula, and 
Turbo Pascal 4.0. The fig- 
ures speak for themselves: 


| 
| 


Measured by British Standards Institution (BST) 
{25 iterations of Sieve on 8MHz AT) 


In England and Europe contact: 


Jensen & Partners UK Lid. , 63 Clerkenwell Rd., 


London ECIM SNP, Phone: (01) 253-4333. 
In England call Toll Free 0800 444-143. 

24 Hours. Compiler Kit £59.95, TechKit 
£29.95 (introductory offer only valid in the US), 


Jensen & 
International 


' TOPS peed Hà trado А ense Parere era ae 


Circle 146 an Reader Service Card 


$ 


JPI TopSpeed Modula-2 is a professional 
Modula-2 development system with full 
support of memory models, multi-tasking, 
long data types, structured constants. long 
and short pointers, 80 х 87 inline code and 
emulator, separate compilation, direct 
BIOS/DOS calls etc. The comprehensive 
library includes CGA, ЕСА and VGA 
graphics support, math functions, sorting, 
file handling, window management and 
more. Here is what our users say: 


JPI Modula-2 is the Modula-2 
we have all been waiting 


for. JPI Modula-2 will do for 


4 


Modula-2 what Turbo Pascal 
did for Pascal." 


—KN King 
Author of Modula-2: 
A Complete Guide 


JPI Modula-2 is a landmark 


product. The environment is 
better than anything on offer 
from Borland or Microsoft.” 
— Huw Collingbourne 
Computer Shopper 


30 days unconditional money- 


( | E 


Уру LA-2 o 


The Compiler Kit includes: High-speed optim- 
izing compiler, integrated menu-driven 
environment with multi-window/multi-file 
editor, automatic make, fast smart linker. 
All Modula-2 sources to libranes included. 
Bonus: Complete high-speed window man- 
agement module included with source. 
The TechKit includes: Assembler start-up 
source code for system, JPI TopSpeed 
Assembler, TSR module, communications 
drivers, PROM locator and technical 
information. 

Systems requirements: IBM PC or compat- 
ible, 384K available RAM and two floppy 
drives (hard disk is recommended). 


To become part of the excitement, make 


use of our limited-time introductory price 
of $59.95 (after July 4, 1988: $99.95). ^ 


back guarantee. 


To Order: 

Call 1-800- 443-0100 
Ext 255, 24 Hours. 
Or mail in the coupo М 
Qm араван ag of 


WHAT'S NEW 


SOFTWARE * 


SCIENTIFIC AND ENGINEERING 


Camstat Analyzes 
Manufacturing Data 


ith this set of statistical 

functions, you can 
monitor, detect, correct, and 
improve quality control in 
manufacturing processes. 

You can enter data into 
Carnstat through its editing en- 
vironment or from files gen- 
erated by other applications. 
You can also create a series of 
prompts that you can use to 
enter data directly into the 
system, making it available on 
the manufacturing floor. 

Camstat handles paramet- 
ric, attribute, date, and charac- 
ter variables. You can split 
data into subsets, change 
values, transform values, and 
filter out subsets of data. 
Charting features include 
X-R, trend, and p-charts. Its 
graphics capabilities include 
histograms, cumulative sum 
plots, x, y plots, capability anal- 
ysis, SPC control charts, and 
Pareto charts. 

Camstat runs on the IBM 
PC AT or compatibles with at 
least 640K bytes of RAM, a 
].2-megabyte floppy disk 
drive, and an EGA or Her- 
cules monochrome adapter. А 
math coprocessor is 
recommended. 

Price: $649. 

Contact: Cameo Systems 

Inc., 2880 San Tomas Express- 
way, Santa Clara, CA 95051, 
(408) 986-9200. 

Inquiry 780. 


Generate Spiffy 
Scientific Presentations 


ou can use Ventura or 

GEM Desktop Publisher 
to create text for publication, 
then use Specific Fonts 4 (SF4) 
to create the scientific and 
mathematical formulas, expres- 
sions, and diagrams to insert 
into your document. 

SF4 provides you with 
symbol and monospace fonts 
for GEM users, a set of math 
and Greek picture fonts in the 
form of Draw objects, and an 
art library of numbers and let- 
ters for special decorative 
features. 
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Putting Camstat to use on the manufacturing floor. 


You can edit $24 with 
FontEdit, a GEM-based editor 
from Specific Solutions. 

The program requires 
GEM or Ventura and runs on 
the IBM PC and compatibles 
with at least 512K bytes of 
RAM. 

Price: $75. 

Contact: Specific Solutions, 
1898 Anthony Court, Moun- 
tain View, CA 94040, (415) 
941-394}. 

Inquiry 781. 


Thermal Analyzes 
Semiconductor 
Temperatures 


hermal is a three-dimen- 

sional thermal-analysis 
program that assists you in re- 
designing semiconductor cir- 
cuits. It calculates a grid of 
temperatures, up to 30 by 30, 
on as many as five power 
sources for a given substrate. 
A list of 20 substrates is in- 
cluded, or you can define new 
ones. 

The program runs under 
Microsoft Windows and makes 
use of Windows' Clipboard, 
allowing you to integrate any of 
its display modes into other 
Windows applications. You can 
also create text files to use 
with other non- Windows 
programs. 


You can view your output 
in graphic or text form. When 
viewing graphically, you can 
toggle isothermal and grid lines 
on and off. In text mode, you 
can display the cell and sub- 
strate input data as well as 
any calculated output data. You 
can also page through the 
data with the keyboard or 
mouse. 

Thermal runs on the IBM 
PC and compatibles with at 
least 640K bytes of RAM, a 
math coprocessor, and Win- 
dows 1.03 or higher. A Win- 
dows-compatible mouse is 
recommended. 

Price: $449.95. 

Contact: Solutions Firm- 
ware, 6915 Rendina St., Long 
Beach, CA 90815, (213) 596- 
1900. 

Inquiry 782. 


Analyzing Time Series 


or Random Data 


icro-Mac/Ran is a 
microcomputer version 
of the time-series and spec- 
tral-analysis system Mac/Ran, 
originally designed for 
mainframes. 

The program performs 
spectral analysis, data correla- 
tion, generation and complex 
arithmetic manipulation of sig- 
nals, and digital filtering. It 
comes in modules that can run 
as stand-alones, interactively, 
or in batch mode. The modules 


include shock spectra, multi- 
ple-input linear systems 
analysis, probability function 
estimation, tracking filters, 
third-octave processing, and 
more. 

University Software re- 
ports that the program was de- 
signed so that you need only 
an elementary knowledge of 
time-series analysis 
characteristics. 

Micro-Mac/Ran runs on 
the IBM PC and compatibles 
with at least 512K bytes of 
RAM, a math coprocessor, and 
a hard disk drive. It supports 
graphics boards and Hewlett- 
Packard plotters. 

Price: Four microcomputer 
versions range in price from 
$599 to $2495. 

Contact: University Software 
Systems, 250 North Nash St., 
El Segundo, CA 90245, (213) 
640-7616. 

Inquiry 783. 


Fit and Plot Your 
Curves 


C urve-fitting routines 
performed by F-Curve in- 
clude cubic spline, divided 
difference, polynomial and 
multiple linear regression 
with least squares, and non- 
linear fits using the simplex 
technique. You can use 
Savitzky-Golay filters to 
smooth the data. The program 
also lets you calculate the 
value of y for any value of x on 
the smoothed curve, the value 
of the integral of the smoothed 
curve for any x interval, and 
the value of the derivative of 
the curve for any value of x. 

Plotting capabilities let you 
plot data points with or without 
the fitted curve. You can plot 
data points with error bars or 
symbols or both. 

F-Curve runs on the IBM 
PC, XT, AT, and compatibles. 
Price: $59.95. 

Contact: LEDS Publishing 
Co. Inc., P.O. Box 12847, Re- 
search Triangle Park, NC 
27709, (919) 477-3690. 
Inquiry 784. 
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“There’s No Reason То Look Beyond 


PC TOOLS 


-PC Magazine, Editor's Choice Award, Two-Time Winner 


Data Recovery * Fast Hard Disk Backup * Disk Management 


Now we've given you even more 
reason-PC Tools" Deluxe. 
PC Tools Deluxe gives 

you all the best features 

of Fastback?" Norton; 

X TREE} Mace, Side- 

kick? Lightning" and 

Disk Optimizer-a $700 

value-for just $79. "Ü | -— А 4 
Other utilities may claim S | vof АУ „и 

they "do it all but only | р д w 

PC Tools Deluxe delivers: 


* А DOS shell so complete 
80 Micro called it their “оуег- 
whelming choice based on 
versatility, ease of use, and 
cost? + The best UNDELETE 
available-instead of merely 
"guessing; it recovers all data 
even on fragmented files. 
¢ HARD DISK BACKUP 
as fast and every bit as reliable 
as Fastback. « The leading 
UNFORMAT for hard disks 
and floppy disks, enabling you to 
recover from many disk disasters. 
+ РСЕОКМАТ for safe for- 
matting of floppy and hard disks. | 
+ A quick, reliable DISK CACHING № 
utility for speeding up disk access. = 

* А fast COMPRESS feature that like Disk Optimizer 


Compatible ; 
with Compaq 
DOS 3.31 , 


dramatically improves hard disk performance. « And a better s 
resident mini WORD PROCESSOR than Sidekick, including Central Punt 
word wrap, search/replace, formatted page printing and more. 

Before you buy any of these other utilities, take a look at PC Tools So ware 
Deluxe. Like PC Magazine, you'll find there's no reason to look INCORPORATED 
any further. For the dealer nearest you, or to order direct, call dir Sod жүл 
(503) 244-6036, M-F 8 a. m.-5 p.m. (West Coast time). Questions? | 
Call us at (503) 244-5782. Circle 54 on Reader Service Card 


PC Tools is a trademark of Central Point Software. All other product names ere trademarks of their manufacturers, 


WHAT'S NEW 


3i = | SOFTWARE * BUSINESS = жщ 
Manage Your Money А Micro-Based 
on Your Mac Management 
Information System 

he Macintosh version of 

Managing Your Money in- MIS IJ (executive man- 
cludes the same capabilities agement information sys- 
as the IBM version and also tem) keeps databases of 


allows you to integrate the 
financial "chapters" to come 
up with a budget, manage 
savings, calculate income, and 
more. 

The program performs 
basic budget and checkbook 
management, tax planning, 
portfolio management, and re- 
tirement planning. 

Managing Your Money for 
the Mac is not copy-protected 
and runs on the Mac 512Ke, 
Plus, SE, and II. You must 
have two disk drives, one of 
which must have at least 800K 
bytes of RAM. 

Price: $219.98. 

Contact: Meca Ventures 
Inc., 355 Riverside Ave., 
Westport, CT 06880, (203) 
226-2400. 

Inquiry 762. 


Low-Cost Tu rbo- 
Charged Accounting 


E verything you need to 
perform basic accounting 
tasks is integrated in Info- 
Team Turbo Accounting from 
Info Designs. The program 
includes modules for general 
ledger, accounts receivable, 
invoicing, accounts payable, 
and check writing. The mod- 
ules are integrated so that every 
time you enter or change in- 
formation, each transaction is 
time-stamped, and the gener- 
al-ledger module is updated. 
On-line help is included in 
each module. 

InfoTeam Turbo Account- 
ing is available on 3:%- and 
54-inch disks. It runs on the 
IBM PC, XT, AT, and 
compatibles. 

Price: $99. 

Contact: Info Designs Inc., 
445 Enterprise Court, Bloom- 
field Hills, MI 48013, (313) 
334-9790. 

Inquiry 763, 
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Financial analysis at your fingertips. 


Scoring Big 
with Mutual Funds 


utual Fund Scoreboard 
| disks are issued quarterly 
by BusinessWeek and cover 
equity and fixed-income funds 
listed in the NASDAQ sys- 
tem. The current version of the 
Scoreboard includes the criti- 
cal fourth quarter of 1987 and 
covers approximately 728 
equity funds and 536 fixed- 
income funds. 

The Scoreboard disks offer 
more than 25 fields of informa- 
tion, including a rating by 
BusinessWeek, which measures 
a fund's performance ad- 
justed for risk and sales 
charges. You can retrieve in- 
formation from the fields in a 
variety of ways; for instance, 
you may want to know which 
no-load funds emphasize 
growth, or which outperformed 
Standard & Poor's 500-stock 
index in the past 5 years. 

You can convert the data to 
Lotus 1-2-3 or ASCII format. 
The Scoreboard runs on the 
IBM PC and compatibles with 
at least 256K bytes of RAM 
and DOS 2.1 or higher. A data 
management program is in- 
cluded on each disk, so you can 
access and print the 
information, 

Price: $49.95 per disk; 
$149.95 for annual subscrip- 
tion to either Equity or Fixed 
Income disks; $239.95 for an- 
nual subscription to both Eq- 
uity and Fixed Income disks. 


Contact: BusinessWeek, 

1221 Avenue of the Americas, 
New York, NY 10020, (800) 
553-3575; in Illinois, (312) 
250-9292. 

Inquiry 764. 


Developing Business 
Programs 


oncept 1.0 from Archi- 

medes lets you prepare 
documents, design forms, 
write programs, generate 
spreadsheets, and organize a 
database. The word-process- 
ing, report-processing, and 
database management func- 
tions are integrated with a 
programming language. Archi- 
medes says you can add 
macros, templates, and data 
libraries. 

Concept comes with soft- 
ware for word processing and 
mailing-list management, à 
pop-up calculator, a calendar, 
and an accounts receivable 
module. 

The program runs on the 
IBM PC, XT, AT, and compat- 
ibles with 512K bytes of 
RAM and DOS 2.0 or higher. 
It also runs on PS/2s. 

Price: $195. 

Contact: Archimedes Inc., 
O'Hare Lake Office Plaza, 
2350 East Devon Ave., Suite 
242, Des Plaines, IL 60018, 
(312) 635-0715. 

Inquiry 765. 


phone calls, letters, prices, in- 
voices, delivery dates, when 

to call back, and buying cycles. 
It can offer you figures on 
sales, call activity, time spent 
on the phone, interna] 

memos, averages, and 
summaries. 

The Dossier is the pro- 
gram's central file. Stored in 
the Dossier are names, ad- 
dresses, phone numbers, ZIP 
codes, titles, and greetings, 
along with information fields 
that you can designate. You 
can display past activity of the 
account with the files and in- 
clude forms, memos, call 
dates, buying patterns, and 
other information. 

EMIS II has three levels of 
security. The first requires that 
you have an operator code. 
The second limits certain data 
segments to only those users 
who have optional passwords. 
The third level lets managers 
limit access of certain 
functions. 

The program uses the 
Brrieve Record Manager, 
which sorts by midpoints, 
moving you closer to the de- 
sired files than alphabetical 
sorting, according to the com- 
pany. You can separate data- 
bases into data segments, and 
transfer files between data 
segments. You can also import 
and export ASCII informa- 
tion. The program also has a 
forms- and report-producing 
capability. 

EMIS II runs on the IBM 
PC, XT, AT, and compatibles 
with 512K bytes of RAM. It 
also runs on PS/2s, and there is 
a multiuser network version. 
Price: $1495 for single-user 
version; $2495 for three-user 
version; $1995 for every 
three users added. 

Contact: EMIS Software 
Inc., 901 Northeast Loop 410, 
Suite $26, San Antonio, TX 
78209, (512) 822-8499. 
Inquiry 766. 
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n the matter of full-duplex data communication 
_ at 9600 bps, a number of approaches have been 
discussed. There's the CCITT-approved V.32. There 
are even some "pseudo V.32s" around. Some 
suggest that, because of their somewhat lower 
cost, non-standard modems may be the answer. 
At Universal Data Systems, our position is 
carved In stone: for full end-to-end compatibility, 
regardless of equipment source, standardization 
on true V.32 is the only workable solution. 
That's why the fully featured UDS V.32 is the 
acknowledged price/performance leader. 
| | V Our exclusive near-end/ 
=m far-end echo cancellation 
| techniques, combined 


. Created by Dayner/Hall, inc., Winter Park, Florida 


Some Datacomm 
Standards Should Be 
Carved in Stone 


with trellis coding, result in —1T7dBm signal- — 
to-noise ratio; that's plenty of horsepower for 
voice-grade lines. 

As back-up for your dedicated four- or two- 
wire system, or for a 9600 bps upgrade of your 
present dial-up communications, check out the 
UDS V.32. It's the standard! 

Universal Data Systems, 5000 Bradford Drive, 


Huntsville, AL 35805. 
Telephone 205/721-8000; $4595 
Telex 752602 UDS HTV. | Quantity One 


TELEPHONE 800/451-2369 


Universal Data Systems 


(M) MOTOROLA INC. 
Circle 280 on Reader Service Card 


WHAT'S NEW 


SCORPIO ON THE DESKTOP 


he Scorpio desktop 
publishing system fea- 
tures WYSIWYG editing, 
up to 4096 pages per docu- 
ment, up to 40 columns per 
page, automatic text flow, 


and both automatic and 
manual kerning. It comes 
with nine fonts, which in- 
clude two font families plus 
a utility font. Other features 
include automatic text-over- 
flow handling, automatic 


Take a Closer Look 


oom in on your text with 

ZoomText, a RAM-resi- 
dent character-magnification 
program. It magnifies text from 
2 to 8 times its normal size, 
and three fonts let you vary the 
thickness and spacing be- 
tween characters. When you 
use it with a monochrome 
monitor, ZoomText supports 
all character attributes includ- 
ing reverse video, high inten- 
sity, blinking, and underline. 
With a color monitor, Zoom- 
Text supports all foreground 
and background colors as well. 

ZoomText doesn't require 

any special hardware, accord- 
ing to Algorithmic Imple- 
mentations. It runs on the IBM 
PC, XT, AT, and compat- 
ibles with DOS 2.0 or higher. 
It uses SOK bytes of RAM 
and requires an EGA card and 
compatible monitor. 
Price: $495. 
Contact: Algorithmic Imple- 
mentations Inc., 1463 Hearst 
Dr., Atlanta, GA 30319, 
(404) 233-7065. 
Inquiry 791. 


Turn Your DeskJet 
into a Plotter 


ou can turn your Hew- 

lett-Packard DeskTet 
printer into a plotter to print 
engineering drawings, business 
graphics, and other docu- 
ments with Insight's DeskPlot- 
ter utility. Insight claims the 
software is completely trans- 
parent to your plotter applica- 
tions. А control panel lets you 
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page numbering, and head- 
ers and footers. 
Text-formatting capabili- 
ties include style-sheet defi- 
nition and recall, superscript 
and subscript, and type sizes 
of up to 72 points in 1-point 
increments. You can enter 
text directly on the screen or 
import ASCII files or files 
from WordStar or PC Write. 
The program supports a 
variety of scanners, graphics 


set print characteristics ac- 
cording to your needs, includ- 
ing the plotting resolution, 
the width of each pen, and the 
shade of gray. If you need to 
plot multiple graphs, you can 
queue as many plot files as 
you like. 

DeskPiotter wil] run any 
program that outputs HPGL 
(Hewlett-Packard Graphics 
Language). It runs on the IBM 
PC, XT, AT, and compat- 
ibles and emulates the HP 
7470A, 7475A, and 
ColorPro. 

Price: $129. 

Contact: Insight Develop- 
ment Corp., 1024 Country 
Club Dr., Suite 140, Moraga, , 
CA 94556, (415) 376-9451. 
Inquiry 792. 


Multitasking 
Word Processor 


J andi Technologies calls 
EPEC the first word pro- 
cessor in a multitasking win- 
dowing environment. EPEC 
stands for “editor for produc- 
tivity, enjoyment, and 
creativity.” 

The windowing system 
supports overlayed windows 
and concurrent multitasking. 
The word-processing features 
include underline, boldface, 
text reformat, word wrap, pagi- 
nation, and multiple undo and 
redos. You can also edit across 
windows, moving text be- 


monitors, and mice. It runs 
on the IBM PC XT, PC AT, 
or compatible 386 systems. 
Minimum configuration is 
640K bytes of RAM, a 
graphics monitor, a mouse, 
and a printer. 

Price: $595. 

Contact: Via-PC, 1571 
West Katella Ave., Suite E, 
Anaheim, CA 92802, (714) 
491-8871. 

Inquiry 790. 


tween documents, or you can 
edit the same document in 
separate windows, so you don’t 
have to scroll to edit. 

Other editing features in- 
clude editing an area as if it 
were a subdocument, so you 
can reformat or reshape it if 
you need to accommodate 
graphics. You can also gener- 
ate cross-references by listing 
lines and line numbers that 
contain a specific text string. 
You can assign up to eight 
function keys as macros. 

The program runs on the 
IBM PC, XT, AT, and compat- 
ibles with 256K bytes of 
RAM and DOS 2.0 or higher. 
Price: $99. 

Contact: Jandi Technologies 
Inc., 155-U New Boston St., 
Woburn, MA 01801, (617) 
932-0629. 

Inquiry 793. 


Bridging CP/M 


and DO 


osDisk lets you use DOS 

disks on your CP/M sys- 
tem, according to Plu*Perfect 
Systems. You can log into the 
PC disk and read, write, re- 
name, create, delete, and 
change the attributes of MS- 
DOS files. You cannot, how- 
ever, format DOS disks or 
run MS-DOS programs. Dos- 
Disk will read ASCII, dBASE 
II, WordStar, and other for- 
mats, and it maintains the date 
and time stamps of DOS files. 

The program supports 

standard 360K-byte disks. A 
resident system extension ver- 


sion uses about 4.75K bytes of 
RAM, plus 2K bytes for the 
command processor. The pro- 
gram runs on many CP/M sys- 
tems. If it doesn’t run on your 
system and you have experi- 
ence in 7.80 programming, you 
can purchase a kit version and 
configure it to your system. 
Price: $30; kit version, $45. 
Contact: Plu*Perfect Sys- 
tems, 410 23rd St., Santa 
Monica, CA 90402, (213) 
395-4984. 

Inquiry 794. 


in Tune 
the Weather 


Sta 
wit 


ccu-Weather Forecaster 

translates National Weath- 
er Service codes and lets you 
display them in maps and 
graphs. 

To use Accu-Weather Fore- 
caster, you need to set up an 
account with Accu-Weather. 
Metacomet reports that an 
average forecasting session 
will cost $2 in connect-time 
charges with Accu-Weather. 

The forecasting program 
lets you preselect what data you 
want from the database; it 
goes on-line and retrieves it, 
saves the data to disk, and 
logs off. You can specify tem- 
perature, barometric pres- 
sure, precipitation, and other 
variables for the entire coun- 
try, or you can zoom in on in- 
dividual regions or cities. 

Accu-Weather Forecaster 
runs on the ВМ PC with 256K 
bytes of RAM, DOS 2.0 or 
higher, two floppy disk drives, 
a color or monochrome 
monitor, and a CGA card or 
compatible. A version is 
available for the Mac 512, 
Plus, and SE. A Hayes-com- 
patible modem is required. 
Price: $89.95 for either the 
IBM or Mac version. 

Contact: Metacomet Soft- 
ware, P.O. Box 31337, 
Hartford, CT 06103, (203) 
223-5911. 


Inquiry 795. 


Network Server 
From Atlantic Research 
Corporation. | 
"meos. The Better Way. р 


provides the missing 
link for creating a TEMPEST local area network (LAN)—our high performance, 
dedicated, multi-function TEMPEST Network Server. The T5172 Network Server, a 
TEMPEST version of the 3Com Networking System, can run Ethernet and AppleTalk— 
simultaneously. 

The T5172 does more than fill the gaps in your network: 
ut Is compatible with ARC TEMPEST Macintosh Ils and Macintosh SEs, as well as 
TEMPEST IBM PCs and TEMPEST Zenith PCs; 
а |t optimizes network productivity, eliminating problems of complicated installation 
and use, incompatibility and lack of connectivity: 
a it provides program and data sharing, print spooling, electronic mail, tape back-up 
and network facilities fo up to 50 users; and 
в |t provides serial and parallel ports as well as Ethernet and АрреТак ports. 

Best of all the T5172 TEMPEST Network Server is a product of Atlantic Research 
Corporation—the Better Way since 1947. 


THE TEMPEST DIVISION OF 


ATLANTIC RESEARCH CORPORATION 
THE INFORMATION SECURITY PEOPLE 


1/800-542-5323 


x in Virginia, call 703-642-4280 

- p. 
e 3Com is a registered trademark and 3Server3 is a trademark of 3Com Corporation. 3Com 
Authonzed Value Added Reseller AppleTalk is a registered trademark and Macintosh is a trademark of Apple Computer, Inc. Authorized Dealer 
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WHAT'S NEW 


REGIONAL SECTION 


Capture It in Color 


he VIA and VIA/PC are 

boards that plug into the 
IBM PC, PS/2s, and compat- 
ibles and enable you to capture 


color images from National nr der or ДЫН 

Television System Committee EN "hte 

video sources. VIA is com- 

patible with mode 13 of the 

PS/2 VGA and MCGA graph- 

ics chips and provides a resolu- 

A of = by 200 pixels with Capture color images with Jovian Logic's VIA/PC board. 

colors. -—. — ———  . — И „зс — 

According to the company, 

the boards acquire a 320- by Fremont, CA 94538, (415) data you've accumulated. 

240-pixel image with 65,536 651-4823. The program's outlining capa- 

colors in 1/60 second; the soft- Inquiry 843. bilities include a seamless in- 

ware then selects the most terface between headlines and 

common 256 colors in the documents. You can have up 

image for display. Both Get the Big Picture to nine outline windows open 

boards occupy full slots. simultaneously, and you can 

Price: VIA, $595; VIA/PC, Wi" Grand View, you organize headlines and docu- 

$545. can create outlines and ments using Prioritize, Head- 

Contact: Jovian Logic Corp., word-processing documents line Naming, Category Sort- 

42808 Christy St., Suite 230, and find relationships in the ing, and Mark and Gather 


AS-232C Е а 
CONVERT. 


Converter vig your 
RS-232C e nocere to 
communicate with devices thal “2 
use the RS-422A standard inter- 
face. The RS-422A standard uses 
balanced differential signals, which allows communica- 
tions lo take place on cable lengths up to 4,000 feet. Ten 
receivers can be connected to any one driver for use in 
multi-drop systems. 

Converter uses male DB25P connector for RS-232C 
interface; female DB25S connector for RS-422A 
| interface. The RS-232C Transmit Data is converted to 

RS-422A and the RS-422A Receive Data is converted to 
RS-232C. No handshake lines are connected. Requires 
12 volts DC al about 100 ma., an optional power supply 
is available. 

Model422CON — RS-232C to RS-422A Converter. $49.95 
Model422P8 Power Supply for Converter 14.95 
Also available is a version of the RS-422A Converter 
with a female 08255 connector for the RS-232C interface, 

and a male DB25P connector for the А5-422А interface. 


Mode 422COR Reversed Converter $49.95 


RS-422A TO CURRENT 


LOOP CONVERTER 
Model422CLisabi-direct- Ф 
ional, optically isolated E 
RS-422A to Current Loop Con- 
verter. One channel accepts | 
RS-422A data and outputs current loop; one 
в pes m а current loop data and outputs RS-422A 
er uses a male DB25P connector for the 
dod agp trace and a female DB25S connector for 
the RS-422A interface. The unit requires 12 Volls DC at 
about 100ma. An op pma supply Model 422P$ is 
available to power the RS-422A side of the isolators. 


Model 422CL — RS-422 to Current Loop $44.95 
Model422PS Power Supply for Converter 14.95 
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"World's Largest Selection of RS-422A Converters” 


“BUY DIRECT FROM | 
MANUFACTURER AND SAVE" QI 


NEW! 4 qe 
5-232С TO RS-422A 
CONVERTE. 


Compatible with the Ne 
RS-530 interface Standard to RS-232C; ou 
Model 422CFC is a four channel version of our popular 3. On the RS-2 
two channel 422CON. Converts Transmit Data an 
Request-To-Send from RS-232C to RS-422A. Also 
converts Receive Data and Clear-To-Send from RS-422A 
to AS-232C. The RS-232C connection is a male DB25P 
connector. The RS-422A connection is a female 0825$ 
connector which also conforms to the new RS-530 
interface standard. 

Requires 12 Volts DC at about 100ma., an optional 


operale. 
Model 422CRS 


power supply is available. Model422CRSR Reversed Converter $24.95 
Model422CFC — 4Channei RS-422A Converter $69.95 
Model422PS — Power Supply for Converter 14.95 “САМЕ DAY SHIPMENT 
am NEW! 8 CHANNEL DIRECT FROM E MANUFACTURER, 
| щш B&B ELECTRONICS" 
27 — Compatible with the New "MONEY-BACK 
a : RS-530 Interface Standard GUARANTEE 
| Converter suppons Eight Ch Channels ol Sch à, at кА ad 
Cis OSH), СО) Di) Тад), б) ОТО Ц: 24 пча WRITE OR CALL FOR 
is a DCE interlace atc by an input) FREE COMPREHENSIVE 
Costas, wie kee 
| A 
a male СОБР QUE that follows the new RS- 530 B&B Electronics 
nterface standard = 
к анасон Eli electronics 
Volt OC power supply available. 15240 Boyce Mernonal Orive 


Model422CEC sChannelRS-422AConverter $99.95 


Model422PS —— Optional 12 Volt DC Power Supply 14.95 


One channel у RS-232C Converter can be used 
with receive only devices, such as printers Inputs 
RS-422A signals on lemale 0825$ connector, converts il 
JI it onthe male OB25P connector, pin 


and pin 6 is jumpered to pins B and 
Converter is sell-powered from the RS-232C port; 
requires thal pin 2 below and pin 4 or pin 20 be high lo 


Also available is a reversed version ol the converter 
with a female 0825$ RS-232C connector and a mala 
DB25P RS-422A connector. 


PO. Box 1040 = Ottawa, IL 61350 
(815) 434-0846 


functions. You can also view 
your outline in a variety of 
numbering formats. 

Among GrandView's 
word-processing features are 
style sheets, paragraph for- 
matting, block operations, and 
custom headline labeling. 
You can create headers and 
footers, use different fonts 
and type styles, insert hard 
page breaks, and produce 
tables of contents. 

The program lets you relate 
information by assigning out- 
line or word-processing infor- 
mation to categories. You can 
track the categories through- 
out the project and view the 
information by any category 
you choose. 

Grand View runs on the 
IBM PC, XT, AT, and compat- 
ibles with DOS 2.0 or higher, 
256K bytes of RAM, and two 


continued 


RECEIVE OMY | 
ES AS-422 ТО RS-232 © 
CONVERTER 


2 connector, pin 4 is ju ДА. RN to pin 5, 


RS-422A To RS-232C Converter $24.95 
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ADVERTISEMENT 


Breaking the Baud Barrier 


Here's how your 2400 baud modem 
can send data as fast as a 9600 baud modem 
for less than $90.00 


| | hen you got your first modem—that 

neat little 300 or 1200 baud job—you really 
thought you had it made, all the power, speed 
and convenience you'd ever need to move data 
from PC to PC. Right? 

Now, of course, if you've got lots of data to 
move, you've recently bought or are consider- 
ing switching over to 2400 baud speed. And, in 
reality, if your company is a power user it 
would make a lot of sense in saved time and 
telephone bills to be running at 9600 baud, if 
it were not for the initial overwhelmingly high 
modem hardware costs. 

Enter TurboCom high performance PC to 
PC modem software by Datran, the clever 
Southern California based state-of-the-art 


Leigh Tracy 


Transfer data Нез PC to PC 


of how much disk space is available at the 
receiving end. If a file is transmitted with the 
same name and extension, TurboCom will 
assign it a unique extension, i.e., !-1, 1-2, 1-3, If 
the receiving PC does not have sufficient disk 
space for the file you are sending, TurboCom 
terminates the phone connection, saving time 
and wasted money. 

Increased modem speed allows you to save 
up to 75% on your telephone time and costs. 
Because TurboCom can be programmed for 
delayed unattended transmission for auto- 
matic sending, you can transmit data when 
telephone rates are lowest. PC to PC data is 
transferred perfectly because TurboCom was 
designed with an advanced error-free high 


data compression specialists that 
brought you the great dCompressor 
short card that triples the dBASE 
storage capacity of any hard disk. 


Modems Run 4 Times Faster 
TurboCom turbocharges your Hayes 
compatible modem to send data files 
(letters, documents, reports, data 
bases, spreadsheets, binary files, pro- 
grams) up to four times faster with 
your existing 300, 1200 or 2400 baud 
modems. And it sells for only $89.00 to 
connect two PCs. 

When the good people at Datran 
sent me TurboCom 3.0 for a test run, 
I was amazed at how simple and well 
thought out it was for the ordinary 
person (like me) to use. 


TurboCom Facts: 
Version 3.0 Requirements: 

Each package has IBM PC/XT/AT, 386 or 
software for use compatible. Minimum 
with two PCa. 384K RAM, PC-DOS, 


MS-DOS 2.0 or greater. 
$89.00 peeun or ri 
ayes compatible 
Datran Corp. modem. TurboCom at 
Order direct: both sending and 
1-800-332-0456 receiving PCs. 


Leigh Tracy is a consultant and freelance 
writer whose columns have appeared in many 
microcomputer magazines. 


up to four times faster. 


Easy to Send and Receive 
TurboCom is the easiest to learn and 
use modern software that I've ever 
tried. No menus are required. It's as 
simple to use as the COPY command! 
To send data with TurboCom, all you 
do is type: 
C>SEND FILENAME PHONE NUMBER 
To program for delayed transmis- 
sion you type: 
C»SEND FILENAME PHONE NUMBER AT TIME 


That's all you do. Then, the con- 
tinuing status of the transmission 
automatically appears on the screen 
until file transmission is completed. 

Receiving transmitted TurboCom 
messages is automatic and unat- 
tended. Simply type C» RCV and Tur- 
boCom does the rest. 

Any businessman, insurance bro- 
ker, accountant, office manager, sec- 
retary or salesman on the road that 
can use a PC can simply operate Tur- 
boCom. It's that simple. 


Unattended Electronic Mailbox 
TurboCom is ideal as a fast, low cost 


mailing system between offices or 
companies. The sending PC is aware 


speed protocol. 

Because of TurboCom's high speed, 
cost savings, flawless operation and 
sensational low $89.00 price to con- 
nect two PCs, I give this product my 
highest recommendation. 


Turbo Your Laptop 

Each TurboCom package comes with 
both 5-1/4” and 3-1/2” diskettes, 
which makes it ideal to run with lap- 
tops, too. It is not copy protected. 

To order direct from Datran, you 
can call toll free at 1-800-332-0456. 
They accept MasterCard and Visa 
and will ship within 24 hours with a 
30-day money-back guarantee. 


ORDER TODAY TOLL FREE: 


1-800-332-0456 


$89.00 e 


Pius $5.00 Shipping/Handling 


turboCom 


Leadership in Data Compression Technology 
Datran Corporation 
2505 Foothill Bivd., La Crescenta, CA 91214 
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floppy disk drives or a hard 
disk drive. 

Price: $295. 

Contact: Living Videotext 
Division, Symantec Corp., 117 
Easy St., Mountain View, 

CA 94043, (415) 964-6300. 
Inquiry 846. 


LAN Saves Scarce 
Slots 


f you're looking for an in- 

expensive, slotless way to 
connect your microcom- 
puters, SimpleNET's OnePlus 
LAN may be the solution. It 
enables you to connect up to 32 
microcomputers using serial 
ports. The product consists of a 
signal converter, NETBIOS 
software, the SimpleWare Net- 
work Management System, 
and 25 feet of cable. 

OnePlus lets you transfer 
data among network nodes at a 
rate of up to 115,200 bits per 
second. It utilizes RS-485 sig- 


ONE. TOUCH 


of an echoBOX" 
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WHAT'S NEW 


PACIFIC COAST 


nals and is written in assem- 
bly language. 

OnePlus features file-shar- 
ing, record-locking, and pass- 
word-protection capabilities. 
It also includes electronic mail 
and supports run-length- 
limited (RLL) disk drives. 

Designed for IBM PCs and 
compatibles, OnePlus requires 
DOS 3.1 or higher and takes 
up 140K bytes of RAM on the 
file server and 100K bytes on 
workstations. 

Price: $174.95 per node. 
Contact: SimpleNET Sys- 
tems, 545 West Lambert Rd., 
Suite A, Brea, CA 92621, 
(714) 526-5151. 


Inquiry 841. 


Power Pascal 
Programming 


orland's Turbo Pascal 

4.0 Developer's Library 
includes rewritten Tutor and 
Editor toolboxes and new ver- 


=f 


sions of the Database, Nu- 
merical Methods, Graphix, and 
GameWorks toolboxes. The 
toolboxes are organized in 
modules, enabling you to link 
them into your programs with 
Turbo Pascal 4.0's Make 
facility. 

The Database Toolbox sup- 
ports databases with over 2 
billion records. The Numeri- 
cal Methods and Graphix Tool- 
boxes enable you to analyze 
and graph data. The Editor 
Toolbox features a small 
modular editor you can build 
into applications, and an en- 
hanced MicroStar editor. 

The Developer's Library 
runs on the IBM PC and com- 
patibles with DOS 2.0 or 
higher, Turbo Pascal 4.0, and 
256K bytes of RAM. 

Price: $395. 

Contact: Borland Interna- 
tional, 4585 Scotts Valley Dr., 
Scotts Valley, CA 95066, 
(408) 438-8400. 

Inquiry 844. 


Study the SCSI 


Y оц can monitor phase in- 
teractions and data ex- 
changes with the FS600 SCSI 
Bus Monitor. The unit is about 
the size of a hardback book 
and utilizes a 12-MHz CPU to 
perform disassemble analyses 
and other tests without wait 
states. It also includes an 8K- 
byte buffer that enables you to 
capture information and ex- 
amine it by phase of bus, byte 
by byte, or using a fast-step 
function. You can print out raw 
data or phase information, 
disassembled bus states dis- 
playing data bytes, and disas- 
sembled bus states with the 
number of data bytes. 

The FS600 measures 2.3 
by 10.3 by 6.8 inches and 
weighs 5 pounds. 
Price: $1800. 
Contact: FlexStar Corp., 
606 Valley Way, Milpitas, CA 
95035, (408) 946-1445. 
Inquiry 842. 


smart keypad 


operates ALL programs 


mar 


e INCREASE P 


in ANY application 
RODUCTIVITY › SLASH LEARNING TIME 


SMART FOR PC USERS: The echoBOX keypad gives you instant, pushbutton opera- 
tion of any PC program or PC function. Plugs into your keyboard line. install in seconds, 
master in minutes. No software, no extra hardware. Store 24 sets of your keyboard 
keystrokes, program commands, or data for automatic input to your PC — 


just touch a key on your echoBOX!! 


SMART FOR PC PROFESSIONALS: The echoBOX's user programmable keys work 
independently of the PC system. No software, not RAM resident, compatible with all 
programs. Non-volatile memory. Unlimited applications. NOT JUST ANOTHER KEYPAD! 


For IBM PC, XT, AT, PS/2™ and compatibles 
INFO / ORDER LINES 800-634-6692 


pU. _ 
Е вы ИШ 1223 Peoples Ave. * Troy, NY 12180 * (518) 271-6692 
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New 4.0 Version! 
Now directly 


import your Master your mailings in minutes 


files. 


е = 
ч 4 = - € | r2. : 
nstant СОХО 1? g | |< пш 1 " 


ecl mee 
E 


Фу ith Let tef Mast e ZU 
name the lis, n: name the letter, acti- 
vate the printer, and "go do." It's 
that simple! 


LetterMaster prints off any list onto 
leading brand address labels. It 
prints Rolodex cards and file folder 
labels, too. 


LetterMaster operates with all 
ЕЕЕ the popular word processing рго- 
compl and | и, || grams. About the only thing it 
ready or ГЕ C [NT doesn't do is lick the envelopes! 


в t= р | T jw | =| 
pick-up. | в | eta ia vd LM : ——— рб иене 
РЕГЕ. E | 


5:00 **Susan— Good 


work on tha iling. EM РЕЖЕТ = | || Client Management/MailMerge System 


Only $149 


Circle 502 on Reader Service Card Multi-user systems: $349.00 
| | eG 

Have an apple. — Bob 

eon ty малке epee ok 


| Charge to my O Visa О MasterCard. Г] American Express 
О Send COD. l 


Credit Card # Expire 0 


——— = 


Ww 
IE ume є 
чи 


| Outside USA acid $10.00 per program aod make payment by credie | 
| card or ту bank draft, payable in US. dollars draam oa а US. bank. | 


* Research Development Systems, Inc. | 
РО. Box 110216, Artington, Texts 76007 
Denier inquires invited. ! 


FU e e 
ВЕБЕ 2 


Akik 


ACCESS DENIED 


D il 


The DESTECH system from Executek Products, 

Inc. provides an unprecedented level of data 

The Ultimate security by keeping the hard disk drive encrypted 

In at all times; every track, every sector. DESTECH 

utilizes hardware encryption and features the 

Data Encryption DES Algorithm, endorsed by the National Bureau 

of Standards. DES is endorsed by the American 

Bankers Association for the transfer of electronic 

funds and is the most secure encryption 
algorithm publicly available. 


HARDWARE VS. SOFTWARE ENCRYPTION: 
The Federal Government has stated that securi- 
ty and encryption must be implemented in hard- 
ware to be considered truly secure. Software en- 
cryption systems are inadequate and are easily 
penetrated. They simply are not secure. 


THE SYSTEM: DESTECH consists of two main 
components: a half size internal PC card, for IBM 
and 100% compatibles, PC/XT/AT/& 386, and a 
data security utility program, which allows cor- 
porate management to designate computer file 
usage and multiple levels of security. 


Electronic Funds Transfer For Financial 
Institutions 


e Secure Banking/Accounting Software 
e Data Protection for Business Applications 


Applications . 


e Mainframe Communications 

e Secure Technical and Engineering Data 
e Secure Client Information 

e Software Protection 


CERTIFIED DATA ENCRYPTION DEVICE: Im- 
plements Federal Information Processing Data 
Encryption Standard (#46). 


ENCRYPTION/DECRYPTION KEY: User defined 
8 digit security key consisting of letters, numbers, 
control characters, etc. 


RELIABILITY: All boards are manufactured in the 
United States and must pass stringent testing 
procedures. 


Features 


MENUS: An easy to follow graphic main menu 
permits users to invoke encryption/decryption 
functions without the intervention of manuals. 


MULTI-LEVEL SYSTEM CONTROL: Allows up to 
99 users. 


SECURE DRIVE: Automatic Encryption/Decryp- 
tion is transparent to user. 


Dealer/Distributor inquiries welcome, 


aure 


notice. 


BATCH COMMAND: Allows files to be queued 
and encrypted or decrypted automatically. 


DISK SCRAMBLER: Encrypts or decrypts an en- 
tire disk. Encrypted system disks will not boot. 


TAMPER PROOF: Protection against accidental 
file modification. 


DIRECTORY: Conveniently examine assigned 
security levels for all directories. 


DIAGNOSTICS: Automatic encryption/decryption 
passes to insure error-free operation. 


ADDITIONAL FEATURES: Compatible with 
PC/MS-DOS, Version 2.0 or higher, PS/2 System 
30 - Power-Fail Protection - Secure Drive Opera- 
tion - Secure Communications. 


$49900 


Specifications are subject to change without prior 


‘PRODUCTS, INC. 


23505 CRENSHAW BOULEVARD 
TORRANCE, CA 90505 


(213) 530-2755 inside California 
(BOO) 334-5255 outside California 
(213} 530-3009 FAX 
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Made in the United States of America. 


This device cannot be shipped outside the U.S.A. 
without authorization from the State Department and 
the Department of Defense. 


DESTECH is a registered Tradamark of Aicon Systems inc IBM PC- 
XT/AT & PS/2-Systam 30, and PC DOS are registered Irademarks of 
International Business Machines Corporation. MS-DOS is a 
irademark of Microsoft Corporation. 
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EPSON 


Калос Wide Protecbon Filan) 


EQUITY [+ 
è +20 Meg Hi yalh “Hard Disk 
e de eat Port 


e Monochrome Card 
s Monochrome Monitor 


EQUITY l| PLUS GW вас 
• 1.2 Meg Floppy $1295 


e 40 Meg Hard Disk 


e Ram 

* Seria/Paralal/C/C 

e 80286 CPU EQUITY 1+ 
* Monochrome Monitor * 80286 CPU 6-8 12 MHz 
® Graphic Card ® 12 MEG Floppy 

° MS DOS e 40 MEG Hard Disk 

* GW Basic « 005 3.2 Mono Monitor | 
in order to provide the best service, © Graphic Card 

EPSON EQUITY it $2195 


exclusively sold on location. 


LOMPAa 


Desk Pro 20 meg. .............. 1495 
286 40 meg 
386 40 meg/16 MHz 
386 60 meg/20 MHz 
Portable |! 40 meg/20 MHz 
CARD & MONITOR EXTRA 


CITIZEN TOSHIBA 

| WE STOCK OKIDATA NEC 
EVEREX WYSE 

HITACHI 


HARD DISK 


Seagate 20 meg ............. 
Seagate 30 meg 

Seagate 4096 80 meg 

Seagate 251 

Miniscribe 

Micropolis 


SOFTWARE 


Microsoft Word 

Word Perfect 4.2 ................ 215 
Lotus 1-2-3 

dBase + 


PS/2 model 30/20 meg 

PS/2 model 50/20 meg 

PS/2 model 60/40 meg . 

PS/2 model 60/71 meg 

PS/2 model 80/40 meg we? 
MONITOR EXTRA 


PRINCETON GRAPHICS 
SONY 


ACER 
HOUSTON INSTRUMENTS 


№ 
NOVELL 


Authorized Dealer 
Netware 


AST 386 model 340 
AST 286 model 80 
AST 286 model 120 
AST 286 model 140 
CARD & MONITOR EXTRA 


PRICE 
LEADER 


LEADING EDGE A 


ALL Configurations In Stock! 
NEW IMS Bernoulli Dual Speed 
MODEL “D” 1$ A REGISTERED TRADEMARK 
OF LEADING EDGE PRODUCTS, INC. 


Authorized Dealer Service Canter 


Toshiba 3200-40 
Toshiba 3100-20 
Toshiba 1000 

NEC Multispeed 
NEC Muitispeed EL 
EPSON LT 


AMDEK PC MOUSE IRWIN & ARCHIVE 
HAYES MICROSOFT MICE TAPE BACK | 
SAMSUNG LOGITECH TAXAN | 
CALCOMP _ MITSUBISHI | 
| | 
| | 
| EPSON 
| 
Epson FX86E ............ 349 
Epson 286E ............. 435 | 
Epson EX800 ............ 455 
Epson EX1000 ........... 499 
Epson LX800 ............ 210 
Epson 10500 ............ 365 | 
С03500................ 395 
Epson 10850 ............ 550 | 
Epson 101050 ........... 749 
HP LASER Il. ........... 1699 


WE ACCEPT LC, CASHIER CHECKS, MONEY ORDERS, VISA, MC, AmEx 
3% charge on VISA, MC & 5% on American Express 


COMPUTER LANE 


HOURS: 81 8 e 8 4 8 9 4 4 22107 ROSCOE BLVD. 
M-S 9-6 D 7 Liat ape a 
CORPORATE ACCOUNTS WELCOME CA 91304 


Compaq is a Registered Trademark of Compaq 


CALL FOR VOLUME DISCOUNTS | | 
IBM is a Registered Trademark of International Business Machines 


CONSULTANTS CALL FOR PRICING 
Circle 495 on Reader Service Card 


Prices subject to change without notice 
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Those fantastic Byte covers—and boy, 

do they look great on this stylish, 34 sleeve 

T-shirt from Robert Tinney Graphics! 

The colored sleeves and neckline vividly 

complement the full-color design. 

And don't mistake this for a rubbery 

patch that cracks and peels off after 

afew washings. This is true four- 
color process: the permanent inks 
are silk-screened into the fabric, 
resulting in a beautiful, full-color 
image that lasts! 


You'll also appreciate the shirt itself: 
a heavyweight cotton/polyester blend 
which combines tough washability with 
the cool, soft comfort of cotton. Each 
Byte T-shirt is priced at only $12.50 
($11.50 each for 3 or more). Be sureto 
include shirt size: C—(child 10-12), S— 
(34-36), M—(38-40), L—(42-44), and 
XL— (46-48). Most orders shipped 
within a week. 


TWO NEW ГА 
DESIGNS! 


&T1—Computer Engineering 


[E cu ecu MEI) M mM о 


Send the following T-shirts(s) at $12.50 each, ог $11.50 each for 3 or С) Ihave enclosed U.S. check or money order 


more. | have included $2 for shipping & handling ($5 overseas). mail this coupon to: 


р 

П C.O.D. (via УР5— stateside orders only) Robert Tinney | 

Card #: |. .— | | 1 | A. ) A JJ  1864NorthPamela Ог. | 

Baton Rouga, Louisiana ] 

Expires: Signature: ——— 70815 | 
Ship ту shirt(a) to: For VISA, MasterCard or 

American Express orders, | 

Mame: soaa o or for mora information ] 


(Business): Call 1-504-272-7266 
Address: 
Shipping & handling (see above) City: 


С Please send your COLOR brochure TOTAL State; i: 


Pr sese = — donde Ji a жетиш ar rE Ful 
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Basic System Features: 


80286 18 bit CPU, 512K RAM expandabie to 
1MB, clock/calendar with battery backup, 195 
watt power supply, Maxiswitch keyboard (101 
key optional), 1.2MB floppy drive, floppy/hard 
disk controller, 80287 socket, 8 expansion 
Slots, AMI BIOS, full manual, 48 hour burn-in 
testing and a one year limited warranty. 


Complete System Packages 


8 MHz $995 $1369 
10 MHz $1119 $1569 


10MHz(ws) $1349 $1720 
12 MHz(0ws $1499 $1870 
16 MHz (80386) $1950 $2315 


Monographic System: 

Basic system features plus monographics card 
with printer port and 12" amber monochrome 
monitor with tilt/swivel base. 


ЕСА System: 


Basic System features plus EGA deluxe 
graphics card (640 x 350) and Mitsubishi 
1410C EGA monitor upgrade to Super EGA 
Bundle, at $150 


“Other ушет pectages ere eveliabis, сай for prices. 


SF-286-8 MHz 
Super VGA Special 


Basic System features pius: Everex EVGA 
graphics board (640 x 480. up to 256 colors) 
and Mitsubishi Diamond Scan Multi&sync 


[ 


aac bacs 91093 


Super EGA Bundle $649 
Everex EGA Deluxe autoswitch graphics board, 
640 x 480 and 762 x 410, 132 columns PLUS 
Mitsubishi Diamond Scan with tilt/swivel. 
Super VGA Bundle $799 
Everex VGA Graphics boerd, 640 x480 and 800 x 
600, 132 columns PLUS Mitsubishi Diamond scan 
with tilt/swivel. 

EGA Bundle $499 


Everex EGA autoswitch Graphics board, 132 
columns PLUS Mitsubishi 1410C EGA monitor 


Hard Disk Drives 


тс аа $275 
Seagate ST238 30MB $299 
Miniscribe ‚3650 40MB $375 
Seagate ST251 40MB $469 
Seagate 4038 30MB (39 та) $499 
Miniscribe 3650 40MB (61 та) $329 
Seagate 3T251 40MB (40 ma) $399 
Micropolis 1335 71MB (28 та) $729 
Seagate 4096 ЗОМВ (28 та) $829 
Seagate ST125 20MB (40ms) $299 
Everex Modems CALL 


Everex Evercom half card modem, 300/1200 
baud, fully Hayes compatible and Bitcom 


External Pocket Modem $139 


Everex Evercom 
2400 baud modems 


interna $179 Extena! $199 


Special 

Mini VO $55 
Seria) Mouse trom $65 
150 Watt Power Supply $55 
Monographics. board $79 
2MB EMS board w/OK $80 
3.5" 720K floppy/1.4MB floppy $119/$159 
EGA Deluxe Graphics board $139 
Evercom 2400 int. modem for PS/2 $199 
Memory board for PS/2 $269 
Everex EVGA Graphics board $299 
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ALTEC ZIP-386 ALTEC-286 Enhanced System 
$2,265 Г. | 


ч nh 80386 microprocessor 


memory installed 
* Expandable to 10 MB 
* Phoenix 386 BIOS or Award 385 BIOS 
* 4 speed (4.77/6/8/16 MHz) 
* 200W power supply 
: Case with re-set button 


EIL ЕЕ 


card with printer port ' за $- card with printer port : 
* HI-RES Monochrome Monitor PRATE e "m * H-RES Monochrome Monitor 
User s manual и oe v * User's manual 


AOV —( * 
* 1 year warranty 1 year warranty 


ALTEC-XT Turbo System 
$ 635 


* 8088-1 
* 4.77/10 MH? 
* 640K RAM 


ALTEC-286jr System 


в keyboard 
* Hard вору disk controlled 
card 


* 4.2M Порру disk drive 
card with printer port : » Monoch ICS 
* HI-RES Monochrome Monitor ^ ibe card with pei 


* Users manual и * HI-RES Monochrome Monitor 
* | year warranty DAR ION: s User's manual 


c pas ALTEC Technology Corporation [I 
20 ted а 573500 98 $286) 828500 OM 5751 Rickenbacker Road, Los Angeles, CA 90040 и PA 
мак биру ай анч Tel: 1-213-888-9100 -< үтен 
TMMSW Mes ach ото 817600 Order Desk: 1-800-255-9971 m 


Computers For The Blind 


Talking computers give blind and visually impaired people access to 
electronic information. The question is how and how much? 


The answers can be found in “The Second Beginner's Guide to Personal 
Computers for the Blind and Visually Impaired" published by the National 
Braille Press. This comprehensive book contains a Buyer's Guide to talking 
microcomputers and large print display processors. More importantly it 
includes reviews, written by blind users, of software that works with speech. 


This invaluable resource book offers details on training programs in 
computer applications for the blind, and other useful information on how to 
buy and use special equipment. 


Send orders to: 
National Braille Press Inc. 
88 St. Stephen Street 
Boston, MA 02115 
(617) 266-6160 


$12.95 for braille or cassette, $14.95 for print. ($3 extra for UPS shipping) 


NBP is a nonprofit braille printing and publishing house. 
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— MEANS QUALITY 


Quality, others promise, we deliver. The fact 
‚ weve already delivered over 3,000,000 color 
SEI monitors is the best proof. Tatung also 
makes a full line of computers and 
peripherals. Our reputation for superb 


—€ — | quality is well known around the world. And 
И E | we deliver complete after sales service to vou. 
a HEEL НОО ААА — | р í ‹ 


4 
ox @ гадаа тара, 


TCS 8000 
16 MHZ, О WAIT - STATE... = | | 
32 BIT, EXPANDABLE 16MB -MHEN ~~ ol жж: 


m ow Ww mM 3. 


OMNISCAN 


ee ee 


YO ж.ж. COE 


TCS 4000 (6/10MHZ) 


EQUIVALENT OF 5 EXPANSION SLOTS 


COLOR MONITORISMONO MONITOREM TERMINAL 


MODEL S. MODEL ET - 10 SERIES - RES: 800 x 560 


e СМ 1322N 640X200 ММ 1222 800 Х 350 14'"DARK-TINTED 4 MULTI-COLOR MODE B 
e CM 1370A 720 X 400 MM 1422 800 X 350 ANTI-GLARE FLAT CRT Ж 12" Mono Monitor № 


e CM 1380F 640 X 350 ММ 1295 800 X 560 H10 (AMBER) RES: 800 x 560 


H17 (PAPER/WHITE) 
"bae мончо их Ж 
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AN TATUNG 408-435-0140 


2060 RINGWOOD AVE., SAN JOSE CA, 95131 
TATUNG SCIENCE & TECHNOLOGY INC. 


\ 


COMPATIBLIITY: 
ІВМ VGA"*, MCGA* 
PGA, EGA, CGA 
AT&T* PCs 

APPLE IIGS" 
MACINTOSH II"* 


14" Color Monitor 


фола ded, ЕС Н 


ЖЖ 


VAR DITRIBUTORS, ОЕМ 
INQUIRIES ARE WELCOME ых 


Now You Have A Friend 
In The Computer Business 


Authorized Autocad and Novell Dealer 
5 Good Reasons To Buy 


AST PREMIUM 286/386 
WYSE 286 System 


ZENITH 181/183-20 


SRK RAM, 1.2 Floppy, 
40 MB Fas Fast HD, 


m 


5DK RAM, 1.2 floppy, 40MB HD 


$1449/$2229 == 25 ciis, D DOS full monochrome system 
ZENITH P— ^ elm $ 
FLAT SCREEN mA $2395 2179 
MONITOR 386 Model «ieu WYSE 386/WYSE Terminals 


LEADING EDGE C каа ACER 710/910 SYSTEMS 


Р iy Multitech} 
TOSHIBA 1000 $749 : 512K memory. 20 MB 
TOSHIBA 1200 $2395 pu ll mono sytem 
TOSHIBA 3100/20 $3099 | 
TOSHIBA 3200 CALL T7 — "4 IN STOCK! 
Model D Hard Disk Full N Mono System | 
TOSHIBA 5100 CALL $1195 egy” Сај for Best Price 
NEC Multispeed EL $1595 Mem 
NEC Multispeed 20MG$2435 Authorized Leading Edge Dealer i 
We carry a full line of HP, IBM, Intel, Diconix products at best prices in town. 
SOFTWARE SPECIAL AUTHORIZED DEALER FOR Computown-Mountain View 
Ah op ders uM t Navell Network idata 2455 M Old Middlefield Way 
pee Word О кик жаны же ен .. 209 Pc Computers & Printers NEC Mountain View, СА 94043 
lotus | .. » 305 AST Canon 
Call for any sof rwarc— P Jis very in 24 ib "urs Samsung Universal Data Systems (415) 962- TOWN 
i S 
PRINTER SPECIAL Él howe e (415) 962-8696 
о Уу г РРО РРСРР $209 Музе Computers Paradox (Ansa Software) 
Epson ЕХ®&00Л1000....,.........›...›. 415/519 AT&T MicreSolt 
Epson LQ800/1000 .................... 315/519 — Autocad Ventura i | 
Epson И500/2500.................... 349/899 jomega Велин! Box Aldus (PageMaker) Computown-San Francisco 
Epson LQ850/1050 .................... 1729 Lending Edge 760 Market Street, Suite 219 
Toshiba РЗ ү... уу... ..1мзтоск Computown Pleasant Hill San Francisco, CA 94102 
HP Laser jet Series 2.................... CALL Hill, CA 945923 
AST Turbolazer Р/$...........-.......... 350 Pleasant (41 5) 956. TOWN 
Мамы мы ad rras tines Ка бим, oi оделе (415) 682-TOWN (415) 956-8696 
(415) 682-8696 FAX (415) 989-TOWN 
i 


We Sell, Deli eliver, Install, Service, & Train You Е 
COMPU TOWN 
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ANNOUNCING | 


the keyboard. You've never seen a 
Modula-2 system quite this fast! 


QuickMod is a supercharged version of the critically- 
acclaimed Stony Brook Modula-2. You get 15000- 
line-per-minute compilation speed оп 2865. And 


you don't have to link before running your program. 


Look at what you get for just $95.00: 


Integrated compiler, text editor, make facility and 
windowing symbolic debugger * dynamic linking or 
EXE file option è imports Microsoft object mod- 
ules € LONGINT * LONGREAL e 80x87 support 
or emulation € structured constants ® array slices e 
Wirth edition 3 implementation 


And, unlike most PC Modula-2 implementations, 
QuickMod is a true two-pass compiler that handles 
the exact scope and visibility rules specified by 
Nicklaus Wirth. 


SOFTWARE 


For more information or 
to order, call or write: 
Forest Road 
Wilton, NH 03086 


(603 ) 654-2525 


The QuickMod language is compatible with Stony 
Brook Modula-2, so you can move up easily when 
you need more horsepower. That's a definite ad- 
vantage, considering what reviews say about Stony 
Brook Modula-2: 


"Stony Brook is a truly high-performance com- 
piler that helps make Modula-2 the serious software 
developer's language of the 1990's... Everything 
Stony Brook has included is finelv crafted and well 
documented." 

- Warren Keuffel and William J. Schaller, 

Computer Language, April 1988 


“Stony Brook's is a terrific compiler... This ex- 
perience with Stony Brook's Modula-2 sold me on 
the product." 

- Kent Porter in Dr. Dobbs Journal of Software 

Tools, April, 1988. 


"The Stony Brook Modula-2 compiler is remark- 
ablv impressive... Initial tesis indicated this compiler 
is competitive with Microsoft C 5.0 and Borland's 
Turbo C 1.5 in compilation time and code efficiency." 

~ Gene Haltiwanger, Journal of Ada, Pascal and 

Modula-2, March-April, 1988 


Quick Mod by Stony Brook Software 


for IBM PCs, PS/2s and compatibles: $95 
Registered Stony Brook Modula-2 Users: $50 
Stony Brook Modual-2 Development 

System for DOS or OS/2: $345 
Both for only: $395 


QuickMod gets you off the starting line FAST. 
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Dealers Call For Complete Confidential Price List 
New Reduced Prices 
LUPO"? 


| DESKPRO MODELS 


PS Il Model 25 Mono/Color .. . .$969/1195 
PS 11 M.25 Mono/Color + 20MB$1395/1650 
PS || Model 30 208. + 20MB. . . **$1695** 
PS 11 Model 30-002/021 $1195/1695 
PS || Model 50-021 

PS || Model 60-44MB/70MB , *$3195/3695* 
**PS || Model 80-115 20MHZ ....$7695** 
PS 11 Model 80-44MB/70MB . **$4195/4795 
АТ 339 (8MHZ, 512K, 30MB) .. . Іп Stock 


XT 2DR. 256K./089 

Mono. Disp. 8503/XT Style .... 

Color Display 8512 

EGA Disp. 8513/XT Style 

Ext. Drive F/PS2 (5%) 

Pro Printer УХЕ 

Pro Printer X24/XL24 

Quit Writer ВАЙ 

IBM DOS 3.3 (min. 5) $8 
Call For All Other ІВМ Products 

*Quantity Discount Available’ 


SEAGATE HARD DRIVES 
20MB/30MB WiController 
30MB/40MB (4038/4051) 
40MB (57251)/40МВ (4053)... 
80MB (4096)/80MB (277R) ... 
MINISCRIBE 

40MB (3650)/40MB (3053) 
40MB (6053) Full Height 
80MB Full Height (6085) 
HARD CARDS 

20MB/30MB for XT 

40MB Card F/XT 40MSC 
20MB/30MB For PS/2 
MISCELLANEOUS 

130MB MAXTOR 28misecond 
COMPAQ Portable 20MB 
COMPAQ 40/60MB F/DP386 
10/20MB IBM Hard Disk 
130MB Compaq Hard Disk 


386 40MB 16MHZ Factory 

386 130MB 16MHZ Factory 
286 Model 1 

286 640K, 20MB/40MB HD .... 
286 Model 40 (Factory) 
Deskpro 2DR. 256K/20MB 


` *$689/445 


PORTABLES 

**New Portable 386/40MB 

**New Portable 386/100MB 

|| Model 4 (Factory/Upgrade) . . 

|| Model 2 2DR., 256K (80286) 

***lii Model 40MB** 

"111 Model 20MB** 

Compaq Amber/Green Monitor 

Compaq Color/VGA Monitor 

Compaq EGA/VGA Adapter 

С. 005 33/3.2/31 .. | 

Call on Memory and Other Compaq Products 
**Quantity Discounts Avallable"* 


Dealers & Consultants Only 


Corporate & Retail Customers Call For Quotes 


INTEL mR HEWLETT 
8087-3 — — — PACKARD 


8087-2 ХТ/80287-8 AT 20 MB. Inter./External Laser Series || 
80287-10 AT 10MHZ 40 MB. Inter./External Desk Jet New 250 CPS.... 


Call for PS/2 Tape Back Up Units 1MB F/HP ЇЇ Compat/HP ... 
OKIDATA 


Call for Archive, Tecmar, Sysgen 2MB F/HP Il Compat/HP ... 
182/1825 120CPS, 30nlq ....$225/269 


HP Plotter 7475A 

HP Scanjet Scanner w/int 
192 + /193 + 200CPS, 40niq .$325/419 
292E/293E 200cps, 10015 . .9359/489 
393/393 Color 450 cps . 
ML294/ML2410 


“LOTUS 123 5289*** 


D-DATA 


| TOSHIBA 
J21SL/341SL (216CPS) 
351-SX/351-2 Color 

Toshiba T1000/T1100 
T1200/T3120 


T3200/T5100 
Toshiba ROS: eS 


"""LOTUS SYMPHONY ЗУ" — 


ing for dealers & consultants | 
EC, AST, Hercules, Drams, Modems. 
merre Micropolis, Sony, Microsoft, Samsung. 


One stop shop 
We also carry 


Multispeed EL/HD 
Multisync ll/Plus + 
Multisync XL 20+ 
LC860 + /LC890 
P760/P2200 


$259*** 


There will be a Charge 
on all credit card purchases 


For phone order call: 
(213-859-3410 818-905-0994) 
РАХЕ 818-905-8869 


American ЭЩ. 


SALES/SERVICE/REPAIR 


4742 Woodman Avenue 
Sherman Oaks, CA 91423 


| VISA | 
57 


Master „e 
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SURAH 


Не 


| 
№ 


dm, 


à slots 2/8 


i 


1 MANY poene options 


Floppy/Hard Disk Controller, 200W Power Supply $ 
101 keys Enhanced AT style Keyboard with ‘CLICK’ 
AT case, Lock, Reset+Turbo button, speed LED 


CALL for XT, AT, 386 Desktop, Portable and Laptop Computers. 


LAN, File Servers, Workstations, Hard Drives, Tape Backups, Modems, Memory Updates & Software 
FAMOUS Brand Computers, Accessories, and Peripherals 


ТЕБЕ compa e Uc ^ —= EVEREX 


Consultants e Dealers e Corporations ® Colleges € Universities e Schools € Government 


512Kb RAM, 6/10MHz speed, 1.2Mb Floppy Drive | Е 


Export апа ОЕМ inquiries WELCOME! 
a computer company...Where Quality Counts WHOLESALE outiet direct from factory — LOCATED in the Silicon Valley 


| | | PHONE: тои rece (800) 543-1001 
lum T NOW/ IN CAUFORNIA (415) 651-5101 


4546] Fremont Blvd., Suite #9, Fremont, : фае 5] 651-5241 
Telex 5106017247 (ab) SURAH UO OPEN sáragpay 11 AM арм 


» PA CES VALID Tit, SUPPLIES LAST SHIPPAKT, & HANDLING KOT INCLUDED NOT "зоо for typographical errors. *'BM AT XT AST Premwum Anpe Сотим fveres ina Mewen Paria ave teonieren" Hacmarks Of respecteee compages 
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The VAST Device from Emerald Systems responds to 
your need for extremely large capacity net- 
work fileserver backup. Large data volumes of 
250 MBytes to 2.2 Gigabytes are now avail- 
able on your desktop. 

imagine: 2.2 Gigabytes of storage is equiva- 
lent to the amount of data stored on over 6200 
floppies or the text on 1 million sheets of paper. 
Designed with the NetWare operating system in 
mind, the VAST Device is used with our ASP™ 
backup and restore software whlch has been tested and 
approved by Novell and supports Advanced NetWare 286 
versions 2.00 and 2.1 The VAST Device maximizes the 
functionality of distributed networking environments by 
providing unattended operation coupled with a very fast data 
transfer rate. 

In your LAN, DOS or XENIX* environment, the award-winning 
VAST Device offers: The lowest cost per MByte of any storage 
media — $.02 per MByte! e Highly regarded ASP software, for 
easy installation, unattended backup. password protection and 
menus with your choice of a variety of backup and restore 


techniques. e Non-Obsolescence: 


Pn a An and to time-consuming, 
(or ^ |\}Р___ expensive multiple cartridge 
ua) хинт: backup sessions. The VAST Device 


accommodates your growing 


network. e Applications that spon all 
Industries: backup. data aquisition, 
data distribution, graphics storage. 

. archiving, CAD/CAM, desktop 
publishing, and a viable aiternative to 
CD-ROM. 

The complete line of Emerald 
Systems tape storage subsystems offer 
уси the most choices, 

from 1/8" cassette and 1/4" 
cartridge subsystems to 1/2" — , 
mag-tape subsystems for PC to | 
mainframe interchange, to the | 
new VAST Device. In total, your Е | 
altemotives span 60 MBytes to [Т | 
2.2 GBytes! | Wil p — 

Call today for a FREE lull- а = 
color catalog: the complete ; 
line of Emerald Systems 
products, accessories 


h Ww = me de Zh fh 
0-55 2.400 
1 m- P ba 24 а 0 
p wu E p ' m 


and services. 1-80 
In California, call (619) 270-1994. 


ia Emerald Systems 


4757 Morena Bivd./San Diego, СА 92117/Telex: 323458 EMERSYS/FAX: (619) 483-2864 
VAST. ASP are trademarks of Emerald Systems Corporation. NetWare is а trademark of Novell, Inc. XENIX Is a registered trademark of Microsoft Corporation. 
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SHORT TAKES 


BYTE editors offer hands-on views of new products 


A Color Paint Application 
for the Mac Il 


© uperMac Software's PixelPaint does for color graphics 


on the Mac II what MacPaint did for the original 128K- 
byte Mac in black and white: It lets you draw in color using a 
simple user interface. The lasso, marquee, grabber, bucket, 
spray can, brush, pencil, and eraser tools that you used in 
MacPaint are included. You still have the ability to enter any 
style of text and draw lines of any thickness or direction, as 
well as rectangles, ovals, polygons, and freehand shapes. 

However, these tools come with new capabilities, thanks to 
color. You can pick 256 colors out of a palette of 16 million for 
the bucket, spray can, brush, and pencil to use. You can draw 
the shapes in any color or have them filled with color as you 
draw them. PixelPaint also has two new tools: the eyedropper 
(click it on a particular color to use the same hue in a new 
spot—a lot simpler than trying to remember the color's RGB 
values) and the arc tool (handy for drawing arcs or Bézier 
curves). 

PixelPaint's real power lies in this: Click on the box 
labeled Normal Tools and it becomes Special Effects, and 
these tools take a quantum leap in color capabilities. Now the 
bucket tool can do color blends, with the blend effect (e.g., 
top-to-bottom, left-to-right, sunburst, and venetian blinds) 
determined by selections in the option menu. 

Spray can and brush operations cycle through the entire 
spectrum of colors as they work, or within a user-selected 
range of colors. With the brush, you can also perform 
shadow, charcoal, wash, smooth, shade, and smear effects. 
Lines can be drawn as fractals, radials, and neon (a line with 
colored edges that resembles и neon tube), as well as the cycle 
effects just described. Properly handled, these Special 
Effects yield color images whose appearance can only be 
described as breathtaking. 

PixelPaint prints to PostScript devices like Apple's Laser- 
Writer and the Linotronic 100 and 300. I successfully printed a 
color image to a networked Laser Writer and got the expected 
gray-scale image. Printing to the Imagewriter II is not 
supported because PixelPaint images can have up to 256 
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The Facts: 


PixelPaint 1.0 Requirements: 

$495 Macintosh II with 256-color 
video board and | megabyte 

SuperMac Software of RAM; color monitor 

295 North Bernardo and 2 megabytes of RAM 

Mountain View, CA 94043 recommended. 

(415) 964-9694 

Inquiry 853. 


colors, which is beyond the ability of the Imagewriter II to 
reproduce accurately. PixelPaint can open MacPaint, PICT, 
and encapsulated PostScript files, letting you import graphics 
from Mac applications like MacDraw, Adobe Illustrator, and 
Cricket Draw. 

At a price of $495, you'd expect copy protection on such a 
product. But in a bold move on SuperMac's part, PixelPaint 
was introduced without copy protection. The diligent user 
can produce publication-quality color graphics of great 
sophistication with PixelPaint. If you bought a Mac II to do 
professional graphics, you'll do well to make PixelPaint your 
first software purchase. 

—Tom Thompson 


Don't Be Intimidated by OS/2 


he Norton On Line Programmer's Guides: OS/2 API 

ease the task of learning and using OS/2 functions. The 
database of information is organized alphabetically and 
logically. While the alphabetic listing is valuable for 
experienced OS/2 programmers, the logical organization of 
the information is great for those of us who are trying to 
figure out what's going on with this new operating system. 
One of the most valuable features is a cross-referencing line 
that points you to information related to what's currently on 
the screen. 

The program is menu-driven, and you can choose to start 

with an introduction to OS/2. It gives a brief summary of what 


OS/2 and DOS have in common and what's different, lists 
which OS/2 function calls correspond to which DOS inter- 
rupts, and includes a section discussing 15 areas of OS/2 
(e.g., multitasking and semaphores). The related function 
calls are grouped for each of the 15 areas. 

From the menu, you can choose system, file, mouse, and 
video calls. The first level in each group is an alphabetic list of 
the function calls, followed by a short description. The 
second level gives you a detailed discussion of the function, 
including what parameters it requires, what it returns, what 
include files it needs, and whether it works in DOS mode. 


continued 
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This is followed by an actual example of using the call, both 


from C and assembly language. 


Other useful information you can find under the reference 
menu includes a complete list of the IOCTL functions 
(functions for sending device-specific commands to a device 
driver), a discussion of OS/2 device drivers and related 
functions, and the error and return codes for DOS 2.x, DOS 
3.x, and OS/2. There is also a menu item for the ANSI escape 
sequences, the CONFIG.SYS commands, and the OS/2 struc- 


tures, which are the predefined C structures that OS/2 function 


calls use to pass data to and from functions. 
The package includes a version of the program for OS/2 


mode and for DOS mode. 


In OS/2 mode, you can install the Norton Guides as a pop- 
up program that is available to all OS/2 screen groups or as a 
stand-alone application in one OS/2 screen group. When you 
run the Guides as a pop-up program, you activate them with a 
hot key (Shift-F1), and while the Guides are activated, the 
OS/2 hot keys for switching to another screen group are 
disabled until you leave the program. 

The disabling of the screen group hot keys is a function of 


the OS/2 pop-up call; tasks continue to run in the background. 


If you want to be able to switch screen groups while the 
Guides are on the screen, you can install them as an 
application. The two methods of running the Guides let you 
have two databases open on the screen at the same time. 

In DOS mode, you can have the Guides as a terminate- 


and-stay-resident (TSR) program that takes up about 65K bytes 
of RAM; you can easily remove it from memory if you need 
the space. 

Other features include a compiler and a linker that let you 
create custom databases. There is a full-screen and a half- 
screen mode, and you can search for all or part of a keyword. 
An auto-lookup feature looks up the word under the cursor 
when you activate the Guides. 

I highly recommend this program. Using it is an order of 
magnitude easier than thumbing through the OS/2 manual to 
get the information you need. The interface is intuitive, and 
the information is presented in a clear and even conversational 
manner. 


The Facts: 

The Norton On Line Requirements: 
Programmer's Guides: IBM PC or compatible with 
OS/2 API DOS 2.0 or higher, or OS/2. 
$150 with Instant Access 


Engine; $100 without engine 


Peter Norton Computing Inc. 
2210 Wilshire Blvd., Suite 186 
Santa Monica, CA 90403 
(213) 453-2361 


Inquiry 852. 


The Facts: 
FreeHand 1.0 
$495 


Aldus Corp. 

411 First Ave. S 
Seattle, WA 98104 
(206) 622-5500 
Inquiry 851. 
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Drawing on the Mac 


Requirements: 

Macintosh Plus or 512Ke 
with at least ] megabyte of 
RAM, two 800K-byte floppy 
disk drives, or a hard disk 
drive; Mac SE with two 
800K-byte drives or a hard 
disk drive; or Mac II with 
two 800K-byte drives or a 
hard disk drive. 


reeHand. Sounds like a light, fun sort of drawing 

program, right? Well, don't let the name fool you. We're 
talking serious drawing here. This is a Macintosh package for 
people who need to produce clean art and copy that are ready 
to go to the print shop. 

The folks at Aldus may not like this comparison, but 
FreeHand is similar to Adobe Illustrator in that it uses a 
connect-the-dots approach. This is great for working up a 
polished version of a rough sketch. You scan the sketch, bring 
it into FreeHand, and then trace it. The program is like a 
multidimensional tracing pad. 

The tricky part is doing the tracing. You can put down 
points (dots) on the object you're tracing and then connect the 
points using various tools, or you can use the freehand tool 
that lets you draw by dragging the mouse. 1 found both 
methods to be awkward, but it's not Aldus's fault that the 
mouse is like drawing, as someone said, with a brick. 

The FreeHand toolbox is geared toward building drawings 
using straight lines, curved lines, angles, diagonals, and 
shapes (squares, ellipses, and boxes with rounded corners). 
Transformation tools let you rotate, stretch or compress, slant, 
and reflect images. А text tool lets you add type to a drawing; 
it's a basic Mac-style editor that lets you change fonts, specs, 
and even colors. 

The program's color capabilities make it a serious 
program for pre-press work. А print shop handles color in two 
ways: spots of one color here and there on an illustration, or 
process color, which basically breaks an image into tiny dots 
and colors them with a mix of four pigments that tricks the 
eye into thinking it's looking at one color. FreeHand will let 
you set up a drawing to use spot or process color. (Adobe 
Illustrator 88 is supposed to have some of these same capabili- 
ties that make FreeHand shine, but we're still waiting for it.) 

There's no room here to describe how the program does 

continued 


Here it Is. You wont find software that's easier to use: 

• Requires no accounting knowledge 

e Completely menu-driven with on-line help 

e 93-page fully indexed tutorial manual (on disk) 

A Proven Track Record. Hard to believe the $16 price? Dont 
worry. MoneyCounts® has been marketed for three years and 
is continually receiving rave reviews. Theres no catch. This is a 
fully functional system that compares with products selling for 
$99 and more. 

Same-Day Shipping. Order today and own MoneyCounts® for 
only $16 Add $3 shipping and handling (outside North America 
add $7). lowa residents please add 4% sales tax. Send check 
or money order payable to Parsons Technology. VISA and 
MasterCard orders welcome. 
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VISA, MasterCard & COD orders call: 


1-800-223-6925 


(In Canada 319/395-7300) 


| MONEY ! 
=== ти Году со UN TS i | 
| 
| 


т Cole Road NE $16 + $3 Shipping | 


| MoneyCounts* requires IBM or compatible computer | 
| with two disk drives (oreyhard disk drive), 192k or more | 
memory, DOS 2.0 or later and printer. 


| 
| мате: — | 
| Address: _. ae Ра. Е шж” | 
eS -S IRIE SSA 9] 
| Phone: MÀ — M — —À— | 
| Check — Money Order... VISA — MasterCard — | 
| cre ee eg, ENS Dale | 
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Get some of the 
smartest keyboards from 
Catalogic 


LU COTM PREN 
E й 


17077 


When you б з WOES computer you sind yourself with a keyboard that may 5 
be exactly what you want We can give you some smart alternatives. 

Every one comes with easy-to-use software that allows you to allocate a wide vanety 
of functions, strings or what-you-will to each and every key – and in each mode. 
What's more you can change these according to the application you're running. 


Keyport 60™ Handy keyboard add-on touch tablet that gives you 60 “soft keys” in 
addition to all your normal keyboard functions. Stores text, formulae, extra functions 
elc - uses IBM games port 

Electrone Dashboard" A fuil function “enhanced” board to fil the AMSTRAD РС 
port that comes with some smart software that allows you to configure any key for 
virtually any application. 

жин 300™ Desk pad equivalent of the Keyport 60 with 300 “soft keys: ideal 
for point-of-sale, order entry, databases, financial 
applications etc. 


Electrone Dashboard Plus™ Similar to above but has 
Standard IBM plug, “standard” function panel as 
well as a double raw of 22 extra programmable 
function keys. 

Electrone DIN-124™ А full professional layout with 
separate cursor and function pad as well as 
numeric pad, A row of 25 separate function 
keys for real flexibility. Drop-on function 


guide supplied. F К 
eS $ 
Products may vary skgihtly from those illustrated we (s, < 
Dashboard rs a trademark ol Electone Lid — adf e Ñ \ 
А Keyport в a trademark of Polytet inc m 2 cS S J 
^^“ E NS xe кс» d 
PO зө p. ОКУ SP 
FO xv NOS 4 Мы % 
1700 Lincoln LST os 
Aw AY С NS ap 
Denver "« o? c^ d eS 
CO 80203 pec c a 
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this, but it lets you mix basic colors on your screen to get the 
shades you want. (On a black-and-white screen, you get 
black, white, and gray instead of red, green, cyan, turquoise, 
or whatever.) The program comes with a chart that shows 
you how to mix basic colors to get not-so-basic colors. The 
folks who wrote the FreeHand manual do a good job of 
explaining this whole process, but if you're not familiar with 
how color printing works, you should talk with someone who 
is before you take your copy down to the print shop. 

FreeHand can send output to a PostScript device or to 
QuickDraw printers like the Imagewriter. You can adjust the 
resolution so that a printer can make plates with the copy you 
provide. Setting up a drawing for printing is relatively easy. 

As a way of converting a sketch into camera-ready copy, 
FreeHand is great. One of the things that's supposed to 
distinguish this package from, say, Adobe Illustrator, is its 
set of freehand drawing tools. In other words, you can use this 
software to draw (rather than just trace), edit, and enhance 
pieces of art done outside the program. 

As far as drawing and painting ability goes, I think there 
are better stand-alone programs with these capabilities than 
FreeHand. In software heaven, you'd have both: a good 
graphics package—like MacPaint, SuperPaint, ог 
GraphicWorks—to create your original art, and FreeHand to 
get the art ready for the printer. However, the real world is not 
software heaven, and we mortals must pay for programs. 

If I needed a package for drawing and painting and didn't 
need to worry about sending multilayered illustrations to a 
print shop, I'd go with something else. But for serious stuff 
that's bound for the printing press, things like technical 
diagrams ог ad copy, FreeHand wins hands down. If I 
needed both, I'd buy FreeHand and hope that Aldus adds some 
better freehand drawing tools next time around. 

—D. Barker 


A Hand-Held PC Compatible 


he Datacomputer is a portable computer designed for 

data collection and portable processing. It uses the same 
CPU as an IBM PC, so you can develop programs on the PC 
and download them to the Datacomputer. Its small size and 
ergonomic design make it a true hand-held computer. 

Transferring programs to the Datacomputer is simple. I 
connected my AT to the Datacomputer with an RS-232C cable. 
Then I ran the data transfer program on the AT. Next I 
selected the Load Program function from the Datacomputer's 
on-screen menu. The NDCDL program can automatically 
download a program to the Datacomputer at 9600 bits per 
second (the default setting) using the XMODEM protocol. 
NDCDL also has an optional mode for interactive commands 
to change the COM port used, path names and filenames, 
and the data transfer rate. I could also connect one 
Datacomputer to another for a program transfer. 

The computer uses an 80C88 microprocessor and a CMOS 
version of the 8088, and it has 128K bytes of RAM, 
expandable to 960K bytes with optional memory modules. 
The screen is a backlit 26-character by 8- or 10-line liquid 
crystal display. The keyboard includes a full-size numeric 
keypad and a small QWERTY keyboard. The unit measures 10 
by 5 by 1% inches and weighs 35 ounces. It is powered by 
either four or eight АА alkaline or nickel-cadmium batteries. 

External connections to the computer include an 8-pin 
DIN serial printer port, a DB-25 RS-232C serial port, a DB-9 
bar code scanner port, an optional RJ-11 modem jack, and a 

continued 


Coming from Lotus: 


dBFast™ compdes and delivers a typical EXE file in under 5 seconds, while 


Clipper is sul! plodding tbrough a 4 mime compileflinking routine 
. We blow sway the competition! “Why wail?” 


Faster! 


And check oul our blistering execution speed - 
With Clipper's lumbering "overhead, ' the smallest possible execute file is 


Smaller! 120KB.. and i| mushrooms from there! dBPast's ultra-efficient "runtime 


engine" resulls in amazingly compact code, as small аз IKB: 

Smarter! ВРА delivers very high dBase Ш compatibility. lt supports dBase NDX 
files and is LAN-capable eight ou! of the bax. it's many features include 

AUTOLOCK, SOFTSEEK, APPEND. BROWSE, CHANGE, EDIT, and dB Peat supports external PROCEDURE FILES. 
Al a fraction of the cost of the competition, d'RPast sets the new 
industry standard for Price-To-Performance For developers, distribution 


Cheaper! as an added bonus, ВРая now Includes dBEdit, 8 professional-grade text 
editor, "Why pay more?” 


The new kid on the block! 


Сатан | Gier — 
Lm» Г m - 

WM CL eniin 5 Seconda | os 
2 У Huon Time — — 10 Seconda 3 Seconds- 
DEW: S [оз 


ум, $ 

-` ll Now Indudes Professional-Grade Text Editor 
М Fastest Compilation № Smallest .EXE's 
№ Fastest Execution № LAN-Compatible 
№ Highest dBase Compatibility 


Available through Egghead 
Discount Software. 


‚ ДЕРЕ 


< iii 47 day Guarantee. I 


dBPast for 60 days. If you're not totally satisfied for 
any reason, Just send it back for a full refund (less $10 handling fee). Ё 


Call today! 1-800-356-6356 I 


Sales information call 1-206-392-0368. Dealer inquiries welcome. 


Qty Subtotal i 
Home dBFast ___. @ 199 || 
Company Shipping: 54 U.S., 
мыть caus OS ouside US, 1 
Сиу. $8. Be WA residenis add — —  — В 
= : : 
Partei (circle oae) VISA Mc AMX Check 
Card ғ: 
Expires: 
Mame се Card 


1420 Gilman Bivd. 
Suite 2857 
les2quab, WA 98027-5399 


Ф ам ba (ridemauk of БР! lec 
diese 111 Flux aad Clipper arc teyisttred trademarks of Ashion Tit Corp. 
and Nzalucket Comp Bespectirely @ Фаны Enc. 
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coaxial connector for an external power supply. All the 
connectors are located behind a flip-down access cover that 
has a neoprene gasket to seal out the elements. 

The standard system includes a utility software disk for the 
IBM PC, with programs for downloading and uploading files, 
memory-resident file management, an interactive data 
manager, and data space management. The computer can store 
and run .EXE files created in BASIC, C, Pascal, assembly 
language, or other programming languages. 

The Datacomputer is also available as part of a 
Developer's Kit, which includes a software developer's 
manual, two 5!4-inch floppy disks containing communica- 
tions software for downloading programs to the Datacomputer, 
software routines for data compression, screen and keyboard 
interfaces, peripheral drivers, and bar code decoding software. 
The kit also includes a PC-to-Datacomputer RS-232C cable 
and a nylon case for the computer. 

The Datacomputer's small size, rugged construction (it 
can survive a drop to a concrete floor), and the gaskets that 
seal the access and battery compartment covers make this 
computer ideal for use in harsh environments like factories and 
warehouses. À variety of bar code scanners can be directly 
connected to the computer. Because it's programmable, the 
Datacomputer can be used for a variety of applications in 
locations where you wouldn't want to risk an ordinary 
computer. 

—Stanley J. Wszola 


The Facts: 

Datacomputer DC 3.0 

128K bytes of RAM, $1995; 
384K bytes, $2245; 


Options: 
10 AA battery pack, $39; 
printer cable, $39; 300-/ 


640K bytes, $2495; 1200-bps internal modem, 
960K bytes, $2795; $199; bar code readers: 
Developer's Kit, $2245 pencil wand, $159; non- 


contact four-LED scanner, 
$429; fixed-beam infrared 
laser, $439; moving-beam 
laser scanner, $869, 


National Datacomputer Inc. 
Middlesex Technology Center 
900 Middlesex Tnpk. 
Building 5 

Billerica, MA 01821 

(617) 663-7677 

Inquiry 856. 
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Compact Disk Products, Inc. 
CD -H OM, i In OH M Two TSRs to Help You 


ALL PRODUCTS, LOWEST PRICES, EXPERT ADVICE Manage the RAM Traffic Jam 
INTRODUCTORY OFFERS _ The Facts: 
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Hitachi 035 or 35005 CO-ROM Drive with your сһосе of: 

~ McGrew На Science and Schnee 19 Е Set ..... $895 PopDrop 3.1 RAM Lord 
- Graer Electronic Encycpedias ................. $995 $49.95 $99.95 

- Miċrosot ВЕКИ ооа. $895 


- Geoveion US. Atas end Mapmeker ........... 27 $895 InfoStructures Inc. Waterworks Software Inc. 
- The Boe Lorey ........,...........----. $185 P.O. Box 32617 913 Electric Ave. 


CD-H0M SOFTWARE Tucson, AZ 85751 Seal Beach, CA 90740 
Goler or McGraw Hi or Bookshelf or PGSG...,........ $269 м 
Te OE Ыга. ттт fae | | See) 299-2992 sls) ere #708 
Kri-Othmer Encyclopedia of Chemca Techroogy........... $945 Inquiry 854. Inquiry 855. 
Regstry of Mass Spectra О&а................... $2655 
Geovsm US. Ares ed МертеКег,................. $795 Requirements: 
ITOLL FREE ORDER LINE - GABY Te (654-2298) 
[TOLL FREE ORDER LIE - 800-MEGABYTe (654-2298) IBM PC, XT, AT, or compatible, or IBM PS/2; 
СР-ИОМ and WORM DRIVES DOS 2.0 or higher. 
Hitachi 5035 Externa GE ном Drive with Audio... .. . эне о СЕЗБЕН черер 
gi в ЩИ eee m ues M anaging the gaggle of memory-resident programs that 
n D. Соном Die ар. ‚т resides in a typical IBM PC's RAM is about as much fun 
CMM Laserbark 400 MB WORM Drive ......... $2739 as keeping tabs on a room full of kindergarten kids. TSR 
5а — TE nner Miis $3738 programs are often a badly behaved lot when you force them to 
p ee M Жж work together. They stomp on each other's electronic toes, 
JJ CD-Pby (595) Pone йу that permes wer to у d mro CDs ол нш» greedily grab for identical interrupts and precious memory 
Со-Рвубатрег т: ges 5 ‘ae features as С0-Реу Ав the bity m rure wo space, and even throw tantrums by completely locking up 
m ago CD ed oop between them 
CD-AudiFle ists) ac деле cries. desi. casuum d i api sins Ts your system. 
ГОР хе монои DBwe слотов тани OS/2 is supposed to eliminate al] this so-called RAM 


27 E. Вар St ys cram. But in the meantime, you either have to live with it or 


o ee qe take action. If you opt for action, remedies can come in the 
with orders over guise of two programs (themselves memory-resident) designed 


to deal with TSR discipline. 

InfoStructures' PopDrop has been around for a few years, 
and version 3.1 is a completely new incarnation. It has 
developed into an effective and useful program with an 
elegantly simple user interface. Each time you run PopDrop, it 
generates a record of your system's RAM status (taking up 
about 600 bytes of RAM space the first time it's used; about 
200 bytes thereafter). Then you load one or more of your 
resident programs “оп top" of it. You can create layers of 
TSRs in your system RAM by simply rerunning PopDrop at 
any point. All the TSRs you've loaded between invoking the 
program become a layer. 

But no matter how clever TSR programs like PopDrop are, 
the programs are still stymied by the way that MS-DOS was 
designed. If you need RAM space for other programs, you 
must unload the programs in the reverse order of how you 
loaded them in. Not unlike an onion, PopDrop lets you peel 
off the layers of TSRs that you built, in the event that you need 
to free up the RAM for other use. You can also tell PopDrop 
to deactivate TSRs without freeing the memory. And with a bit 
of planning, you can use PopDrop in batch files to load and 
unload TSRs with applications without making your RAM a 
completely scrambled mess of holes and unused code. 

In contrast to PopDrop, RAM Lord from Waterworks 
Software takes a different and unique approach to managing 
TSRs. It lets you have access to up to 20 RAM-resident 
programs while taking up only the RAM space that the largest 
single TSR requires (plus 26K bytes for itself). For example, 
let's say you use a dozen TSRs regularly, and the largest takes 
up 50К bytes of memory. In this case, RAM Lord would 
keep a 76K-byte kernel in RAM. You use your TSRs just as 
you always have, but instead of their all being crammed into 
the RAM, RAM Lord keeps copies of the actual programs in a 
swap area on your disk. 

RAM Lord works quietly and well. Its major disadvantage 
is speed. Because it's storing your RAM-resident programs on 
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ІВМ PC? COMPATIBLE 
SINGLE BOARD COMPUTER 


QuarkiPC+ ё 
4" x ó" 


| quantity one 


e Low Power — Less than 3 Watts 
e Optional on-board Video LCD Driver 


e ideal for any PC compatible OEM 
product which [$ not a personal computer 


Includes: 4. Powerful V40® CPU (Faster than a PC) 
2. Math Co-Processor Socket 3. 5 Volt Only Operation 
(3 watts) 4. Speaker Port 5. Keyboard Port 6. Parallel 
Printer Port 7. PC Bus 8. PC Compatible BIOS ROM 

9. 4 Serial Port 


On board Options include: 4. 5 Mode Video 
Controller Option (Monochrome, Hercules? Graphics, 
CGA, High Res CGA, LCD Driver) 2. Floppy Disk 
Controller (3 5"1525", 360K/720K/4.2 MB) 3. SCSI Bus 
Intertace (Hard Disk etc) 4. Up to 768K RAM 5. Battery- 
Backed-up Real-Time-Clock 6. 2 Additional RS232C 
Serial Ports 
To order or enquire call us today. 
Mogatel Computer Corporation 
416} 745-7244 FAX (446) 745-8792 
174 Turbine Drive, Weston, Ontario M9L 252 
US. Address: 1054 Clinton St., Buffalo, NY. 14206 
Distributors: 
Europe: V&C Computers-Germany (06074) 25666 
NCS. Computers — Italy (0331) 256-524 
UK: Densitron (0959) 74044 or (0959) 74045 
Australia: Asp oe (02) 500-0628 
Quark su Бч rademark ot пиар. носна 


es Corporation. V. а registered of NEC Corp IBM PC 
is a registered Wo deme ИВМ Corporation 


megatel 
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12 MHz—NO 


DP12/0» — 
High 
Performance 
100% AT 
Compatible 
Motherboard. 


$399 


without memory 


True Zero Wait-State designincreases 
throughput up to 3096 over competing 
products 

The DP12/0 design is optimized for 
demanding engineering and scientific 
applications — e.g. AutoCAD. Fortran. 


© 8/12 MHz Zero Wait-State 80286-12 
CPU — Fastest '286 performance 
available. 

• 1 Mbyte CMOS Zero Wait-Stale RAM. 

« 80287 Math Co-Processor socket 
with independent clock allows fuli 
10 MHz 80287-10 operation. 

e ZyMOS POACH/AT CMOS chip set 
reduces chip count for improved 
reliability and reduced power 
consumption. 


Mitroeampurseeg $ Für pliee aly 


DISKS PLUS, INC. 
356 Lexington Drive 
Buffalo Grove, IL 60089 


> WAITING! 


e 8 expansion slots (6-16, 2-8 bit) 
with 8 MHz VO clock to ensure 
reliable expansion board operation. 

« AWARD BIOS with built-in setup 
utility. 

® Quiet, fully socketed, multi-layer 
board design. 16 MHz ready. 

* CMOS Clock Calendar/Configuration 
File. 

e Keyboard Controller. 

e One Year Warranty. 


Trademarks: ВМ PC-AT, internatonal Busness 
Мәс .; AutoCAD. Autodesk, Inc . 


Telex: 650 249 2139 MCI UW 
Fax: (312) 537-8331 
Technical and more info: 
(312) 537-7888 


Keep Your Mouse 
Operating Like New! 


Clean It Regularly With 
Mouse Cleaner 360?"! 


With regular use, the Mousc Input Device attracts dust, dirt, and 
other unwanted residue to its tracking rollers. This causes the 
cursor to jump and jerk across the screen frustrating the 
operator and reducing productivity. 

Mouse Cleaner 360? uses a revolutionary method to scrub thc 
grime off the rollers quickly and easily. Simply insert the 
patented Scrubber Ball into the Mouse cavity. With a few 
circular motions on the Scrubber Board, your Mouse is clean. 
Contact your local Computer Dealer, Distributor 

(including Micro D, Bonsu, & Ingram) or calk 


ERGOTRON Л me 


3450 Yankee Drive 
Eagan, MN 55121 
612/452-8135 • 800/888-8458 
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disk, there's a perceptible delay when you press a hot key. 
On a fast AT the delay isn't objectionable, but on my disk- 
based laptop it was uncomfortably slow. That disadvantage 
essentially disappears if you have extended or expanded 
memory available. Then RAM Lord keeps its swap area 
there, with no perceptible delay. 

If you regularly use more than a few RAM-resident 
programs, you need one of these programs. At $49.95, 
PopDrop is reasonably priced, but it requires regular 
interaction. Although RAM Lord costs twice as much, it is 
well worth the extra bucks. Once you've installed it, you can 
forget about it as it quietly and firmly manages your RAM 
space. 

—Stan Miastkowski 


Delta's Mini Modem: 
А $99 Powerhouse 


W hen I first looked in the Delta Voyager’s box, I didn’t 


intend to review the tiny modem that sat inside. But 
after hooking it up to a Toshiba T1100 Plus, I knew this was 
a product I had to write about. The little powerhouse costs 
only $99, recently reduced from $149. It's about the size of a 
cigarette pack (2% by 1 by ЗИ inches) and runs on a 9-volt 
battery, off a car's cigarette lighter, or off an AC adapter. It 
weighs about half a pound. 

Delta Voyager is a Hayes-compatible 300-/1200-bps 
modem that has 28 characters of nonvolatile configurable 
memory, remote ring, tone sensing, a low-battery light, and 
dial-tone monitoring. Also, it's compatible with Bell 103 and 
212 and CCITT V.21 and V.22 standards. It operates in full- 
or half-duplex mode. 

To install the modem, you hook it directly into the RS- 
232C port, with modular RJ-11 telephone cable connecting to 
the phone line. It's a little awkward, sticking straight off the 
back of the computer, and it seems like it might be too heavy 
to stay attached to the RS-232C port. At just 8 ounces, 
however, it stayed attached, and I had to allow just about 4 
inches between my computer and the wall. 

Delta reports that you can operate under battery power for 
up to 10 hours. I didn't try any marathon sessions, but I used it 
on a daily basis for 2 weeks with no trouble whatsoever. A 
shrink-wrapped 9-V alkaline battery 1$ included, along with 
telephone cable and a DB-25-to-DB-9 adapter. Delta also 
offers an external 9-V AC adapter as an option, although you 
can use any standard adapter with an external plug (I used the 
one that came with the Toshiba). Procomm 2.4.2 also comes 
with the modem. 

Used with a battery-powered portable computer, the Delta 
Voyager gives you complete flexibility in telecommunications. 
The only feature the Voyager lacked that I missed having was 
a speaker. But at $99, this modem is hard to beat. 

—Anne Fischer Lent 


The Facts: 
Delta Voyager (DM-1200) Options: 
$99 AC adapter, $4.95 


Delta Computer Corp. 
260 Forbes Blvd. 
Mansfield, MA 02048 
(617) 339-5575 

(800) 255-3358 
Inquiry 857. 


Introducing our 
new Macintosh 
Comm-Pack: 
2400bps modem, 
Microphone soft- 
ware, cable, and 

a price that makes 
it all worthwhile. 


This one's just for the Macintosh. 
Even the color is Mac-compatible. 
And you'll look a long time for a 
more complete value...a value that 
begins with our Practical stand- 
alone 2400 modem. Feature for 
feature the PM2400SA is way out 


in iront о! anything comparable. e User modifiable, - Я а 
Hayes’™ compatibility is 100%. non-volatile, RAM stores at goes beyond any program 
Even the Macintosh version of modem configurations. available for the Mac...FREE. 
Hayes’ Smartcom™ can't tell the | The complete package is ап 
difference. But there's more to * Automatic answer mode. absolutely irresistible $299! 
the PM2400SA than that... " ое RAT NE 212A, 103, | Improved technology. 
à art оо, etc. Performance. Value. And the 
| "e i wn re ө ео" We've made a great deal best guarantee in the 
utomatic adaptive equalization | greater! By itself the PM2400SA | business...a performance 
for error-free operation over ; ; 
голе тае is а great value. But, along with | guarantee that's 5 full years 
и pem the modem, our Mac Comm- long. Hardware, software, a 
• LED displays for all functions. | pack includes both the cable rock solid guarantee, and 
• Full or half-duplex operation. you need and MICROPHONE". | superior value...we'll say it 


Pulse or touch-tone dialing. the communications program again, ‘‘macnificent!”’ 


e 


= === PRA CTICA L 31245 La Baya Drive, Westlake Village, CA 91362 
0—19 — – ч N. 1-818-991-8200 FAX: 1-818-706-2474 
—— £ All products and namas trademarked are properties of their respective manufacturers. 
PE, А), i Py, ERA LS. © 1988 Practical Peripherals, Inc. All rights reserved. 
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Introducing 


The new DSC NEXOS™ Local Area Network introduces 
6 important advances in high-performance network- 
ing — beginning with flexibility no other LAN can equal. 
DSC NEXOS can be configured for Token Ring, ARCnet™ 
or Ethernet. So you can choose the most cost-effective 
configuration. You can use any IBM*-compatible PC 
(8088/86, 286, 386, PS/2) as workstations. Use any 
IBM-compatible 386 as a dedicated network server. 


DSC NEXOS meets or exceeds the performance of 
todays fastest LANs on all types of application pack- 
ages, due to the speed of the 20 MHz 386-based NEX/ 
Server" and high-performance NEX/Link" interface 
cards. Network response stays lightning-quick, even 
during peak demand perlods. The NEX/OS™ operating 
system also contains a powerful performance bonus: a 
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Or install a NEX/Server" network server with up to 
600 Mb of hard disk storage per server and built-in 
print spooling. By simply adding NEX/servers, your 
DSC NEXOS LAN can grow to an unlimited number of 
workstations with up to 400 gigabytes of hard disk 
storage. In any configuration, your IBM-compatible 
DOS-based applications will run on DSC NEXOS flaw- 
lessly. . with an OS/2 migration path guaranteed. 


"database engine" which can process data а? the server. 
Only the needed data is transmitted, not the whole 
file. This cuts network traffic, unlocks files in milli- 
seconds instead of minutes, and speeds processing up 
to 600% on databases which utilize this facility, (Cur- 
rent listing of databases which utilize the DSC 
NEXOS database engine available on request.) 


DSC NEXOS connects your people and systems to 
each other. ..and to a whole world of resources. 
DSC NEXOS offers asynchronous communication serv- 
ers that provide emulation of DEC VT-220, 102 and 
52" terminals. SNA/SDLC gateways to IBM 


DSC NEXOS features the most effective and convenient 
protection for your valuable data: automatic on-line 
tape backup. Changes to files (all files or only the 
types you select) are instantly copied to tape. In a 


Install DSC NEXOS with the IBM cabling system, tele- 
phone system twisted-pair, thin Ethernet or standard 
coax cable. Then DSC NEXOS' familiar DOS commands, 


DSC Communications has a decade of experience 
in providing large-scale LAN installations and support 
to major U.S. corporations. DSC is also a leading 
supplier of telecommunications systems to the 
major public and private networks in the US, UK, 
Europe and Japan. By combining LAN and WAN tech- 
nologies, DSC now delivers end-to-end connectivity 


System 3X, 5250 and 3270 environments. TCP/ 
IP gateways between MS-DOS* and UNIX environ- 
ments. Х,25 gateways to public data networks. АН 
implemented in the most seamless and cost-effective 


ways. 


worst-case disaster, your disk can be reloaded, updated 
and back in service In as little as half an hour... 
software fault tolerance that no other network can 
provide. 


on-line help and simple menus reduce the time and 
effort of software installation, user training and system 


management. 


in one package — a capability other companies have 
only promised. DSC has worldwide support. And a 
global perspective. DSC NEXOS is the first Third 
Generation LAN — a "network engine" that empowers 
PCs to achieve new levels of productivity. Call now 
for a free DSC NEXOS information package, or to dis- 
cuss your networking needs with a DSC sales engineer. 


de DSC Communications Corporation 
Business Network Systems Group 


5101 Scott Blvd., Santa Clara, CA 95054 


Call 800-832-7274 For More Information 
In the U.K. dial 100 and ask for FREEFONE-NESTAR 


NEX/ Link and NEX/OS are trademarks of OSC Communications Corporation. ARCoet is a trademark of Datapoint, ine ТЕМ is а registered trademark of 101emadona] Business Machines Corporation. 
Corporation. 


DSC NEXOS, NEX/Server, 
DEC VT-220, 102, and $2 are trademarks of Digital Equipment 
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PRODUCT FOCUS 


High-Speed Modems 


John H. Humphrey and Gary S. Smock 


We fly to Paris in 4 hours, seal 
dal by facsimile in minutes A new crop of modems 
can't stand to wait more T] 7 
йил 24 hours to get importan take transmission rates to a blazing 
t’s not surprising that 

тан эмиз, ro Е 9600 bps and beyond 

curately send 3 megabytes Па, финик RU 

across the country in less than an hour,  2-wire facilities. 

are the fastest growing segment of per- Echo cancellation makes extensive use 

sonal computer communications. of high-speed digital signal processors 
The advantages of high-speed modems (DSPs). Both sending and receiving 

are clear: su savings in commu- modems transmit simultaneously at iden- 


nications charges and in time. Until re- 
cently, these high-speed units have com- 
manded premium prices, but prices have 
fallen sharply during the past year. The 
13 modems we review here send data at a 
rate of at least 9600 bits per second and 
pem price from about $900 to over 


But as in any field of rapid growth, 
standards and uniformity among high- 
speed modems have lagged behind in the 
rush to provide the most impressive per- 
formance for the most palatable price. 
Unlike the highly standardized 1200- and 
2400-bps modems we're used to, most 
high-speed modems work at top speed 
only when communicating with another 
such modem. The incompatibility is due 
to the push for greater performance at a 
given price and to the use of several com- 
peting—and confusing—standards for 
high-speed data communications. 


À Good but Shortsighted Start 

The central force for standardization in 
the communications industry is the 
C ‚ headquartered in Geneva, Swit- 
zerland. In 1976, the CCITT drafted the 
first standard for 9600-bps modems. This 
recommendation (У .29) was designed to 
speak specifically to modems operating 
at 9600 bps over 4-wire, leased-line facil- 
ities with synchronous data. 

In 1984, the CCITT adopted another 
standard (V.32), which provides for a 
9600-bps modem to be used on dial links. 
V.32 includes avant-garde communica- 
tions technology known as echo cancella- 
tion to achieve full-duplex operation over 
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tical carrier frequencies, and the inbound 
and outbound data signals clash and over- 
lap, interfering with one another. 

The modem knows what signals it just 
transmitted, transmitted 100 millisec- 
onds ago, transmitted 2 seconds ago, and 
so on. It creates scaled and inverted 
copies of the waveforms that it transmit- 
ted and adds these into the received data 
stream to cancel the interference from its 
transmitter, leaving only the incoming 
signal for its receiver to | . This is 
an incredibly complicated task that typi- 
cally requires the service of DSPs with 
performance in the range of 25 to 50 mil- 
lion instructions per second. 

As published today, \.32 does not pro- 
vide rules regarding the use of asynchro- 
nous data, which was left for "further 
study." Basically, the CCITT did not 
foresee the rapid buildup in end-user de- 
mand for a moderately priced, asynchro- 
nous, 9600-bps, dial-up modem. At the 
time V.32 was adopted, high-speed 
modems were predominantly the realm of 
corporate users, where physical size, 
price, and power consumption were of 
secondary importance to solid pec 
performance, consistent reliability, and 
growth flexibility. 

But user demand for 9600-bps com- 
munication has been growing faster than 
the ink was drying on V.32. Modem 
manufacturers, ing with the tech- 
nical impact of designing reliable echo- 
canceling circuits, have chosen to offer 
stopgap alternatives to feed user demand 
during the interim period required to de- 
sign and cast echo-canceling circuits into 


inexpensive silicon building 
blocks. 

Today, V. 32 modems are be- 
ginning to ship in increasing 
numbers. They. are still bulky, 
power-consumptive, and ex- 
pensive. Most manufacturers 
have jumped the gun, designing in iso- 
chronous (1.е., synchronous/asynchron- 
ous) converters to allow the modem to 
use asynchronous data. А number of 
smaller, lower-cost 9600-bps modems 
are also available, the product of stopgap 
design efforts. 


Com Modem Techniques 

To achieve high-speed dial-up communi- 
cations for personal computers, there are 
three core i ts: an hro- 
nous interface, full-duplex operation, 
and a reliable and inexpensive modem 
engine capable of working under dial-up 
line conditions. 

V.32 achieves the first two objectives 
but falls down in the third area. To get 
around the R&D investment required to 
develop a true V.32 modem, many manu- 
facturers have elected to produce high- 
speed modems that are not compatible 
with V.32 but that do provide 9600-bps 
operation. These manufacturers use one 
of four modulation approaches that pro- 
vide alternatives to the V.32 standard. 
(For more information on the theory and 
technology of the competing techniques, 
see the text box "High-Speed Modem 
Modulation" on page 106.) 


V.29 and V.32 Revisited 

The first—and most popular—modula- 
tion approach involves changes to V.29 
core engines, which are available in chip 
sets from several sources. V.29 chips 
were originally tooled to serve modem 
manufacturers' needs for conventional 4- 
wire, leased-line, synchronous modems 
and for fax machines. 

Two techniques, ping pong and statis- 
tical duplexing, are used to build V.29- 
based 9600-bps microcomputer modems. 

continued 
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Table 1: The modems reviewed use a variety of techniques to achieve high-speed data transfer. Prices vary as weil, 


from a low of $895 to a high of $2295. 


Case Concord Data Race Data Race Fastcomm Hayes 
4696/VS 296 Trellis Race BMX-VM Race VMI Turbo 2496 V-Serles Smart- 
modam 9600 
Chip set Rockwell Custom Rockwell Rockwell Rockwell Custom 
sets TMS32010 Sets sets sets TMS32010 
Maximum 19,200 19,200 19,200 19,200 19,200 19,200 
input speed 
(Бра) 
Еггог Yes Yes Yes Yes Yes Yes 
correction (MNP class 6) 
Data Yes Optional Yes Yes No Yes 
compression 
Duplexing Statistical Echo V.29 V.27 Dynamic \,32 HDX 
technology cancellation ping pong asymmetric ping pong 
Compatibility V.29 and V.27 with V.32 Data Race ВМХ . DataRaceRace Ғаѕісотт units Hayes V-Series 
statistical units, V.29 units, V.29 ( above Smartmodem 9800, 
duplexing. (V.22bis, V.22, (V.22bis, V.22, 2400 bps), V.22bis, V.22his, V.22, 
V.22bis, V.22, 212A, 212A, and 103 212A, and 103 — V.22, 212A, 103, 212A, and 103 
and 103 optional) optional) and V.29 
Price $1395 $1795; $1995 $995; $1245 $1195; $1345 $1099 $1299 
w/data compression w/options wioptions 


Both start with a core V.29 engine and 
build an isochronous converter onto it. 
V.29 is intrinsically half-duplex, how- 
ever, and a method to simulate full- 
duplex operation is needed. This is where 
the two V.29 approaches differ. 

In the ping pong approach, data you 
send to the modem is buffered. The two 
modems automatically switch their car- 
riers on and off rapidly, exchanging data 
each time they have the link for transmis- 
sion. A form of ready/busy flow control 
is used between the modem and your 
coer to prevent you from losing 

ta. 


Statistical duplexing uses a low-speed 
reverse channel, which is added at fre- 
quencies above or below the V.29 en- 
gine's pass band. The reverse channel is 
intended to handle data at up to 300 bps 
and is there to service data at keyboard 
rates. Should a conversation change dy- 
namically (1.е., you were inputting and 
receiving file data, but now your partner 
is inputting and receiving file data), the 
modems sense this change by watching 
the relative queue length of their I/O 
buffers. The modems exchange control 
information to swap the assignment of 
their high-/low-speed channels. 

А second approach used by a few firms 
makes use of the technically easier to de- 
sign portions of V.32's modulation. The 
key technical problem with V.32 is echo 
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cancellation, which is required for full- 


existing 2400-bps modems operating 


duplex operation. One modification uses without compression. 
V.32 without echo cancellation and em- 
ploys the ping pong approach to simulate  Multicarrier Technology 


full-duplex operation. The other method 

ts a low-speed reverse channel onto 
the core V.32 high-speed center channel 
to handle keyboard input. 


Please Squeeze the Data 

The third approach involves data com- 
pression. Although a number of the 
modems we tested offer some form of 
data compression, what if we can get a 
really big “squish”? Data compressors 
find clever ways to shrink 10-bit ASCII 
data to, say, 4 or 5 bits for transmission, 
then convert back to 10 bits at the other 
end. They look for repeated strings in the 
data, convert them into unique control 
characters, and explode them back to the 
original string when received. 

If the compression algorithm is effi- 
cient enough to absolutely guarantee a 
four-to-one advantage, modem makers 
don't have to use fancy high-speed 
modem engines at all. With a guaranteed 
4-to-1 compression, they can get by with 
low-cost V.22bis (standard 2400-bps) 
technology that now exists. The draw- 
back to this is that you need a similar 
modem at the other end of the link to 
achieve 9600-bps speeds. An unexpected 
benefit is built-in compatibility with 


The fourth approach borrows from 
spread spectrum communications tech- 
nology used by the military in secure 
communications systems. This technol- 
ogy breaks the data into discrete pieces 
and spreads them across the available 
bandwidth on separate carrier frequen- 
cies, keyed at different time intervals. 
This requires the enerny to know which 
spreading algorithm is being used to re- 
cover the individual pieces of the commu- 
niqué. Without the correct algorithm, the 
transmission looks like random noise. 

Modems using multicarrier technology 
spread the telephone bandwidth with 
hundreds of individual carrier tones, 
each of which is modulated quite slowly. 
Digital data is fed to the modem and buf- 
fered. Individual bits are fed to the multi- 
ple carriers and data is passed over the 
link in n-length, bit-parallel fashion. 

The advantage of this approach 15 its 
ability to “map around" bad spots in tele- 
phone lines. If discrete portions of the 
telephone line are of poor quality, the 
modems recognize this and simply do not 
place carrier tones in those areas. In 
theory, this lets the modems operate at 
full speed under good line conditions and 
slowly fall back under poorer line condi- 
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Microcom Racal-Vadic Teicor Telebit Telenetics USRobotics Ven-Tel 
AX/9624c 8600VP Accelerator TraliBlazer Plus — 9600E/V.32 Courier HST EC18K-34 
2496MA 
Rockwell Rockwell Rockwell Custom Custom Custom Custom 
sets sets sets - TMS32010 TMS32010 and TMS32020 TMS32010 
TMS32025 
19,200 9600 9600 19,200 9600 19,200 19,200 
Yes Yes Yes Yes Yes PEP (19,200 to 2400) 
(MNP classes 1-6) (MNP classes 4&5) (MNP classes 1-3) (MNP classes 1-5) MNP below 2400 
Yes Yes Yes Yes No Yas Yes 
Statistical Dynamic V.22bis with PEP Echo cancellation Asymmetric РЕР ` 
compression TCM QAM | 
V.29 with statis- — V.29 with dynamic Telcor Accelerator, РЕР modems, V.32 USRobotics HST, РЕР modems, 
tical duplexing duplex (Vadic), V.22bis, V.22, V.22bis, V.22, V.22bis, V.22, V.22bis, V.22, 212A, 
V.22bis, V.22, 212A, 103, ала 212A, and 103 212A, and 103 212A, and 103 and 103 
212A, 103, V.27, V.29 (synchronous 
and V.29FT (syn- half-duplex) 
chronous only) 
$1399 $995 $895 $1345 $2295 $995 $1399 


tions. The modems automatically seek 
and find the maximum operating speed 
achievable under constantly changing 
line conditions. 


А Fast Field of Contenders 

The 13 modems we tested for this review 
all use at least one of the modulation ap- 
proaches discussed above. When you 
look at the features for each modem in 
table 1 and the results of the tests we ran, 
remember that high-speed data commu- 
nications must be tailored to individual 
situations. Before you purchase a high- 
speed modem (or a set of modems), take 
a careful look at precisely how the fea- 
tures and performance of a system will 
match your needs. That said, let's look at 
the modems. 

Case 4696/VS: The Case 4696/VS is a 
full- or half-duplex V.29 modem with 
statistical duplexing that operates at 
speeds of 300, 1200, 2400, and 9600 
bps. Data compression and error correc- 
tion are provided through the six classes 
of MNP (Microcom Networking Proto- 
col) that this product supports. This unit 
provides the Microcom SX and the AT 
command sets, and it is compatible with 
Microcom's AX/9624c and other con- 
ventional V .22bis, V.22, Bell 212A, and 
Bell 103 modems. 

Concord 296 Trellis: This is a true 
full-duplex V.32 product with MNP 


class 4. It features an AT command set, a 
Concord command set, and operates 
either asynchronously or synchronously 
at 4800 or 9600 bps. It supports 2-wire 
dial or leased-line operation. 

Data Race Race BMX-VM: The BMX- 
VM operates in half-duplex V.29 mode 
and uses a high-speed line-turnaround 
technique to simulate full-duplex opera- 
tion. The modem has an AT command 
set, a BMX command set, error detec- 
tion/correction, data compression, and 
flow control. It supports V.29 and V.27, 
and an option adds V.22bis, V.22, Bell 
212A, and Bell 103 compatibility. 

Data Race Race VM I: The Race VMI 
employs error detection/correction, data 
compression, and flow control to offer 
full-duplex asynchronous communica- 
tion. It features an AT command set, a 
Race command set, and supports connec- 
tion to either dial or leased 2-wire lines. 
An option is available for V.22bis, V.22, 
Bell 212A, and Bell 103 compatibility. 
Half-duplex synchronous operation is 
possible when the modem is operating in 
its V.29 mode at 4800, 7200, and 9600 
bps. 

Fastcomm Turbo 2496: The Turbo 
2496 uses a design based upon the V.29 
recommendation and simulates a full- 
duplex asynchronous channel by using a 
proprietary modem-to-modem protocol 
with error detection and correction when 


operating at speeds greater than 2400 
bps. The unit features an AT command 
set with some additional extensions, flow 
control, and compatibility with other 
modems at 0 to 300, 1200, and 2400 bps. 

Hayes V-Series Smartmodem 9600: 
This Hayes modem uses a modified V.32 
design that provides full-duplex trans- 
mission at 0 to 300, 1200, and 2400 bps, 
plus half-duplex transmission at 4800 and 
9600 bps. At the higher speeds, a ping 
pong protocol is used to simulate full- 
duplex operation. This product is com- 
patible with all earlier Hayes products 
and with modems that support the 
V .22bis, V.22, Bell 212A, and Bell 103 
modulation. In addition to having true 
Hayes AT commands, the modem fea- 
tures error control, flow control, and 
adaptive data compression. 

Microcom AX/9624c: The Microcom 
AX/9624c supports the V.22bis, V.22, 
Bell 212A, Bell 103, V.27, and V.29FT 
(fast train) modulation standards and pro- 
vides its own SX command set, as well as 
an AT command set. Fast train is a tech- 
nique within the V.29 standard that pro- 
vides for an abbreviated handshaking be- 
tween sending and receiving modems. 
This modem supports MNP classes 1 
through 6 and provides data compression 
and error correction. The AX/9624c is 
compatible with the Case 4696/VS. 


continued 
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High-Speed Modem Modulation 


ow high-speed modems work is a 

complete mystery to many people. 
The electrical fundamentals are straight- 
forward. The real tricks involved lie in 
consistently and reliably demodulating 
the signal over a broad range of receiver 
conditions caused by telephone line con- 
ditions that can vary in real time on a 
given call. 

Envision a sinusoid of fixed fre- 
quency whose phase is changed at dis- 
crete time intervals (the baud rate). If we 
are careful to sample the waveform at 
these periodic and discrete baud inter- 
vals, we can measure the phase changes 
that represent the data. 

Figure A shows a sinusoidal signal 
that has been phase-modulated to pro- 
duce +90, +180, and +270 degree rel- 
ative phase shifts over three successive 
baud intervals. If we preassign digital 
meanings to the relative phase changes 
(0 = 0,0; +90 = 0,1; +180 = 1,1; and 
+270 = 1,0), we have encoded digital 
information and are sending data faster 
than the fundamental data transfer rate. 
Here, 2 bits of information (a dibit) is 
exchanged on each baud interval. 

If we increase the encoding density 
(tribits and quadbits), we can send even 
more information per baud interval. The 
baud rate is restricted by the fixed band- 
width of the telephone line; the rate of 
information exchange is not. The price 
we pay for higher encoding densities is 
the complexity of the modem's hard- 
ware—being able to differentiate be- 
tween smaller discrete signal differ- 
ences. 

In the example shown, the modem 
need only differentiate between 90-de- 
gree shifts. If we carried the example 
one step further (tribit encoding), the 
modem would have to slice the phase do- 
main into eight pieces (23 = 8). Such a 
modem would need to be able to distin- 
guish between 45-degree phase differ- 
ences. 

Modems don't actually shift a single 
sinusoid. They make use of vector alge- 
bra by summing quadrature compo- 
nents. Suppose we have two signals (A 
and B) of identical frequency that are 90 
degrees out of phase with each other (a 
sine wave and a cosine wave). We say 
these signals are orthogonal or in quad- 
rature to each other. 

Vector algebra (remember physics?) 
tells us that the sum of the two (signal C) 
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A=+180° 
+270° 


Baud interval 1 


jsine wt 


Interval 2 


Interval 3 


jsine wt 


Figure A: A phase-modulated sinusoid. Figure B: (1) The sum of two vectors. 
(2) The sum of integer orthogonal components. (3) Amplitude scaling of 


orthogonal components. 


is another sinusoid of the same fre- 
quency at 45 degrees (see figure ВІ). 
Also note that if we scale the two orthog- 
onal signals with discrete multipliers 
(+1 or — 1) before summing the two, we 
can place the resultant vector at any one 
of four discrete positions, each of which 
differs from the other by even 90-degree 
multiples (see figure B2). 

Hence, we have taken a complicated 
modulation problem (changing the 
phase of a single sinusoid) and reduced 
it to electrical functions that are éasy to 
perform (inverting a signal and sum- 
ring two signals). Figure B2 represents 
precisely what takes place inside the fa- 
miliar Bell 212A 1200-bps modem— 
differential phase shift keying (DPSK). 

Although higher-speed modems op- 
erate similarly, the encoding density is 
greater. In the DPSK example shown, 
we restricted the amplitude values 
placed upon our orthogonal components 
to integer values (+1 and —1). If we 
allow the quadrature components to be 
scaled by fractional values before sum- 
ming the two signals, we can combine 
amplitude modulation with phase modu- 
lation and achieve an even greater en- 
coding density. 


Another form of DPSK modulation 
that is used commonly offers 4800-bps 
communication. There are two popular 
(and similar) schemes. One used in the 
U.S. is called the Bell 208 discipline; its 
counterpart in Europe is the CCITT 
V.27 discipline. 

Instead of a simple 4-point constella- 
tion like that shown in figure B2, the 
V.27 discipline offers an 8-point con- 
stellation, where the individual points of 
the constellation form a circle about the 
origin separated by 45-degree angles. 
V.27 is a half-duplex technique using a 
single-carrier frequency centered at 
1800 H2 that is modulated at 1600 baud 
using tribit encoding. Thus, we get 
4800-bps communication in one direc- 
tion at a time (1600 baud X 3 bits/baud). 

Figure B3 shows the constellation pat- 
tern associated with newer 2400-bps 
dial-up modems that utilize quadrature- 
amplitude-modulation (QAM) technol- 
ogy to achieve full-duplex communica- 
tion according to the CCITT V.22bis 
recommendation. This is a 16-point 
constellation, which implies that the 
modems exchange quadbits (24 = 16) of 
information at each baud interval. 

V.22bis technology is full-duplex. 
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Each modem transmits its own carrier, 
and they are separated in frequency 
by prearrangement. The originating 
modem transmits at 1200 Hz; the an- 
swering modem transmits at 2400 Hz. 
The carriers are modulated at 600 baud 
using the 16-point constellation shown 
and provide 2400-bps (600 baud x 4 
bits/baud) information interchange. 

To achieve 9600-bps communication 
rates, severa] techniques are in use to- 
day. The oldest one stems from the 
CCITT V.29 recommendation. V.29 
was originally written to provide 9600- 
bps communications over 4-wire leased 
lines using a synchronous data format. 
There is no reason why the core technol- 
ogy cannot be used in asynchronous 
dial-up environments, and a number of 
manufacturers have elected to do so. 

V.29 uses the same generic 16-point 
QAM constellation shown for V.22bis 
in figure B3. However, the carrier as- 
signment is changed. Instead of using 
two discrete carrier frequencies, V.29 
places a single carrier frequency in the 
center of the voice band at 1700 Hz. The 
modulation rate is increased from 600 
baud to 2400 baud, which causes the 
modem to take up virtually all the avail- 
able bandwidth the telephone line has to 
offer. This means that only one of the 
, two modems can send data at a given 
time, but they operate much faster— 
9600 bps (2400 baud X 4 bits/baud). 

The newest modulation technique 
( V.32) is quite similar to V.29 in many 
respects. It uses a single carrier fre- 
quency at 1800 Hz instead of 1700 Hz, a 
2400-baud modulation rete, and a core 
16-point constellation. V.32 differs 
from V.29 by offering an optional 32- 
point constellation (quintbit encoding), 
which is trellis-encoded. 

The fifth bit is a logical derivative of 
the other four. It represents an integrity 
check similar to the ninth bit that is used 
in IBM PC and PC XT machines for 
memory-parity purposes or hamming- 
code techniques used in more advanced 
error-correction-coding memory stor- 
age systems. Trellis encoding gives the 
modem superior signal-to-noise perfor- 
mance. V.32 is true full-duplex 2-wire 
modem technology. Echo cancellation 
is used to separate the transmitted and 
received data streams of analog wave- 
forms that are propagating simulta- 
neously through the 2-wire link. 


Racal-Va dic 9600VP: The 9600VP of- 
fers full-duplex asynchronous operation 
at 300, 1200, and 9600 bps. Its modified 
V.29 design offers error control, selec- 
tive retransmission, and data compres- 
sion, and it adjusts its speed dynamically 
to optimize to current line conditions. 
The unit provides an AT-compatible 
command set, nonvolatile telephone 
number storage, and compatibility with 
the standard communication protocols 
when operating in the Bell 212A or Bell 
103 modes. Speed conversion and five 
types of flow control are available. 

This modem offers true full-duplex 
data transmission during interactive ses- 
sions that have relatively low data- 
throughput requirements and a half- 
duplex link while transferring large 
amounts of data in one direction. The dy- 
namic duplex technology will automati- 
cally select the appropriate duplexing 
method based on data traffic patterns. 

7Telcor Accelerator 2496MA: The Ac- 
celerator uses a proprietary data-com- 
pression and error-detection technique 
with its V.22bis design to increase data 
throughput. It supports full-duplex inter- 
face speeds of 1200, 2400, 4800, and 
9600 bps, along with several interface 
and flow-control protocols. The unit is 
configured by an AT command set with 
some unique extensions. When not com- 
municating with another Accelerator, 
this modem will communicate with 
V 22bis, V.22, Bell 212A, and Bell 103 
modems. 

Telebit TrailBlazer Plus: The Trail- 
Blazer Plus features compatibility with 
modems that support the V.22bis, V.22, 
Bell 212A, and Bell 103 standards, plus 
its own Packetized Ensemble Protocol 
(PEP). Supported interface speeds are 
300, 1200, 2400, 4800, 9600, and 
19,200 bps. This unit features automatic 
error detection and correction, flow con- 
trol, an AT command set, and support of 
MNP classes 1 through 3. 

Telenetics 9600E/V. 32: This is a V.32 
modem with an AT command set and 
error control. It offers full-duplex asyn- 
chronous or synchronous operation at 
4800 and 9600 bps. An option switch lets 
you enable/disable its trellis-encoded 
modulation at 9600 bps. The modem can 
monitor call progress electronically with 
terse or verbose responses or via a built- 
in speaker. Front-panel controls provide 
the ability to manually answer, originate, 
and disconnect calls, as well as force 
4800-bps operation and select error con- 
trol. The unit also provides nonvolatile 
storage for ten 40-character telephone 
numbers. 

USRobotics Courier HST: The Courier 
HST is compatible with V.22bis, V.22, 
Bell 212A, and Bell 103 modems, plus 


those that support the USRobotics high- 
speed technology (HST). When operat- 
ing at interface speeds of 4800 bps to 
19,200 bps, the Courier HST operates in 
the HST mode with error control and will 
either fall back or spring forward as line 
conditions permit. The unit supports 
MNP classes 1 through 5, data compres- 
sion, flow control, and has an AT com- 
mand set with extensions. 

Ven-Tel ЕС18К-34: This modem is 
also known as the Pathfinder 18K and 
features a high-speed mode that supports 
interface speeds to 19,200 bps. The unit 
uses PEP at the higher speeds, ing it 
compatible with the TrailBlazer Plus and 
other PEP modems. It is also compatible 
with modems that support the V.22bis, 
V.22, Bell 212A, and Bell 103 standards. 
In the high-speed mode, the modem uses 
data compression, error detection, and 
error correction, and it adjusts its operat- 
ing characteristics to compensate for line 
changes. An AT command set with exten- 
sions is supported, as is MNP at speeds 
of 2400 bps and below. 

[Editor's note: Cermetek, NEC, and 
Universal Data Systems also make 9600- 
bps modems. Although none could supply 
us with units in time for this review, we 
will evaluate them in an upcoming issue.) 


Measuring Modem Performance 

We used Telequality Associates’ SNR 
(signal-to-noise ratio) Map technology to 
measure the performance of the modems. 
(For more information on SNR Map tech- 
nology, see the text box "How Testing 
Was Conducted" on page 108.) The per- 
formance parameter we collected was 
throughput efficiency as a percentage of 
the data rate driving the modem. For pur- 
poses of comparison, our test setup drove 
all modems at 9600 bps, although many 
of the units tested offer higher nominal 
I/O speeds. 

Figures 1a and 16 provide raw test data 
in graphical form for two modems. We 
annotated the graphs to show the peak or 
maximum throughput efficiency mea- 
sured, the mean or average efficiency re- 
corded, the range, and the standard devi- 
ation of the test data. 

Ideally, we like to see performance 
where both the peak and average efficien- 
cies are high and close to one another. We 
also desire a value approaching 40 for the 
range, indicative of a low headroom de- 
mand. (Headroom is a term used in con- 
ventional modem engine testing that de- 
scribes the margin between signal 
strength and line noise required to oper- 
ate properly.) Last, we like to see small 
values of standard deviation, indicating a 
very consistent modem. 

Let's look at figure 1a, which shows 
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How Testing Was Conducted 


igure A provides a simplified block 

diagram of our test system. Modem 
#1 and modem #2 represent the target 
modems under test. In each case, the 
target modems were a pair of identical 
models from one manufacturer. 

The central office (CO) simulator 
provides operating loop current to simu- 
late the DC conditions of a typical con- 
nection to the telephone network. The 
CO simulator also provides conven- 
tional ringing voltage to trigger the 
modem's automatic answer function. 

Additionally, the CO simulator is 
connected to a hybrid (2-/4-wire con- 
verter) that separates the transmitted 
signal from the received signal, as tele- 
phone lines do. The isolated transmit 
signal is then impaired by the telephone 
channel simulator, which has program- 
mable frequency response, group delay, 
and gain characteristics that can simu- 
late varying telephone line conditions. 

A programmable amount of noise is 
then summed with the signal to establish 


the desired SNR. The hybrid and CO 
simulator deliver this signal (i.e., scaled 
signal summed with the appropriate 
level of noise) to the other modem. 

The RS-232C ports of the modems 
are connected to data-pattern generators 
and checkers. Serial data is given to, 
say, modem #1 for transmission, and the 
8-bit binary data stream output from 
modem #2 is checked. The tester is ca- 
pable of both one-way data flow or two- 
way simultaneous data flow. 

Some of the modems evaluated were 
true full-duplex devices; others merely 
simulated full-duplex operation. We de- 
cided to test the modems by sending data 
in only one direction for the simulated 
full-duplex modems and in both direc- 
tions for the true full-duplex units. 

Testing in one direction corresponds 
only to the conditions of a file transfer 
where one modem has nothing to trans- 
mit while it receives a large amount of 
data. We noted that the throughput of the 
simulated full-duplex modems suffered 


Telephone 
channel 
simulation 


Central 
office 
| simulator 


Telephone | 


Central | 
office 
simulator 


А 


channel 
simulation 


Serial data Serial data 
Transmitted generator generator Transmitted 
data — | d 
error checking 


ata 
Received data 


errorchecking | Received data 


Test system controller 


Figure A: This simplified block diagram shows the setup for testing each pair 


of modems. 
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dramatically if asked to traffic two-way 
9600-bps full-duplex data. 

We tested the modems under two dif- 
ferent operating environments. One pro- 
vided —26-dBm received signal 
strength over a C2 line simulator, pro- 
viding typical phone line conditions. 
The other presented 40-dBm signal 
strength over a 3002 simulator, provid- 
ing poor phone line conditions. 

At each signal level, we decreased the 
SNR by adding noise to the received sig- 
nal until the modem's throughput effi- 
ciency dropped to less than 10 percent of 
the tester’s nominal 9600-bps feed rate. 

At each point in SNR space, the 
modems exchanged a minimum of 
81,920 bytes. We used proprietary 
methods to ensure that the resulting data 
was within a 4 percent accuracy band 
with a 90 percent confidence level. We 
determined throughput efficiency by 
measuring the total time required to 
transmit and receive data. Time used by 
the modems to correct errors was in- 
cluded in the elapsed time for that par- 
ticular block. 

Since we knew the number of data bits 
received and the total time required to 
receive the error-free data, we calcu- 
lated and expressed the number of bits 
per second as a percentage of the nomi- 
nal rate. We constructed a special preci- 
sion timer for the test to ensure the 
accuracy of data clocking to within 1- 
millisecond increments. 

We configured the modems with fac- 
tory default options and then pro- 
grammed them for testing with as few 
changes as possible. Since binary data 
was being transmitted, we disabled 
XON/XOFF flow control in favor of 
hardware flow control. We fixed the in- 
terface speed of the test system at 9600 
bps, the minimum common denomina- 
tor between all the modems tested. 

Due to variations in data-compression 
techniques used in the modems, we fol- 
lowed the manufacturers’ recommenda- 
tions regarding the transfer of 8-bit 
binary data. Some modems actually had 
lower throughput when data compres- 
sion was used to transfer our pseudo- 
random data than without compression. 

If the manufacturer failed to make 
recommendations for handling pseudo- 
random data, we ran a pilot test to deter- 
mine the optimum setting for the com- 
pression feature. All modems employed 
some form of error correction. 
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Telenetics 9600E/V.32 
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Both modems were operating at 9600 bps with a signal level of — 26 dBm. 


the resulting test data taken from the 
Telenetics 9600E/V.32 modem (a true 
V.32 unit) operating under typical line 
conditions (simulated C2 channel with a 
received signal level of —26 decibels 
below 1 milliwatt [dBm]). The modem 
was almost 100 percent efficient in trans- 
ferring data at 9600 bps as long as the 
SNR accompanying the received signal 
was above the modem's native headroom 
needs of 24 dB. 

In this example, the 9600E/V.32 
needed operating conditions where the 
received signal level was 24 dB greater 
than channel noise. As long as these con- 
ditions were met, the modem's receiver 
operated flawlessly. Once the modem’s 
headroom needs were violated, its re- 
ceiver performance fell dramatically. 


If you operate a conventional modem 
below its native headroom needs, data 
errors result. Modems that have error 
correction don’t make data errors. Their 
throughput degrades, due to the extra 
time they spend in retransmission to cor- 
rect the flawed data. 

From the shape of the curve, you can 
see that error correction is not a panacea, 
since modems exhibit extremely sharp 
roll-off characteristics. By forcing the 
modems to operate just a few decibels 
below their headroom needs, they make a 
fast transition from perfect throughput to 
no throughput at all. 

Figure 1b shows test data for the Ven- 
Tel EC18K-34 modem, which employs 
multicarrier modulation technology. The 
Ven-Tel modem is also operating under 


Figure la: The SNR Maps 
here and in figure 1b show 
that the Telenetics modem 
ran with greater efficiency 
than the Ven-Tel modem 
under typical line conditions. 
The Telenetics modem, 
though, showed a much 
narrower range of 
operation. Shown here are 
the raw test results for the 
Telenetics 9600E/V. 32, a 
true V.32 modem. (In ideal 
performance, maximum and 
average efficiencies are 
high and close to one 
another, the standard 
deviation is a small value, 
and the range is a large 
value.) 


Figure lb: The raw test 
results for the Ven-Tel 
ЕС18К-34 modem, a 
multicarrier unit, show that it 
operated with less 

efficiency but over a broader 
range than the Telenetics 
modem, 


typical line conditions. There are a num- 
ber of differences between the operating 
characteristics of these two modems. 
First, both the peak and average through- 
put efficiencies measured for the Ven-Tel 
modem are lower than for the Telenetics 
modem. With a maximum efficiency of 
73.6 percent, the Ven-Tel modem deliv- 
ered a peak communications speed of 
7066 bps under 9600-bps feed-rate 
conditions. 

The Ven-Tel modem showed a much 
broader range of operation than the 
Telenetics modem, meaning that its head- 
room needs are smaller. This confirms 
the advertised benefits of multicarrier 
modulation. The modem can brown out 
instead of black out under poor line 
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Table 2: When fed data at a rate of 9600 bps, the true full-duplex modems 
from Concord, Telcor, and Telenetics consistently showed better throughput 
than the pseudo-duplex models. With the exception of the Telenetics modem, 
the true full-duplex modems operated at about the same rate over typical and 
poor phone lines. This table shows only throughput, not efficiency, and 
some of the modems can accept data at higher speeds (up to 19,200 bps). 


Typical line throughput (bps) 
(C2, - 26 dBm) 
Average 


Maximum 


Case 4696/VS 8429 


Concord 296 
Trellis 


Data Race 
Race BMX-VM 


Data Race 
Race VM | 


Fastcomm 
Turbo 2496 


Hayes V-Series 
Smartmodem 
9600 


Microcom 
АХ /9624c 


Racal-Vadic 
9600VP 


Telcor 
Accelerator 
2496MA 


Telebit 
TrallBiazer Pius 


Telenetics 
8600E/V.32 


USRobotics 
Courler HST 


Ven-Tel 
EC18K-34 


8842 


4963 


5520 


3475 


conditions. 

The other modems we tested per- 
formed similarly, These V.29- and V.32- 
based modems employed conventional 
fallback techniques to contend with dete- 
riorated line conditions. Although the 
digital feed rate to and from the modem 
was fixed at 9600 bps, the modem saw 
line conditions degrading and ordered its 
engine to initiate speed fallback from 
9600 bps to 7200 bps to 4800 bps. 

Figure 1b also shows that the Ven-Tel 
modem recorded a larger standard devi- 
ation. This indicates that its throughput 
efficiency varied more than the Telenetics 
modem. You can see the effects of this in 
the shape of the curve trace. A number of 
dips are found in the modem's efficiency 
curve. 

These dips represent decision points 
where the modem elected to change the 
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Poor line throughput (bpe) 
(3002, =- 40 dBm) 
Maximum Average 


6422 4925 3274 


8448 8237 


4704 
5136 


2486 


configuration of its multicarrier assign- 
ment to deal with signal quality degrada- 
tion. A trade-off was executed. Ven-Tel 
purchased a greater operating range at the 
expense of consistency in throughput. 


Comparing Efficiencies 
Now that we have a handle on how the 
data was analyzed, we can proceed to a 
side-by-side comparison of the modems. 
Table 2 shows performance in terms of 
raw bps numbers. To consolidate the data 
in a meaningful fashion, we used statis- 
tics to represent key aspects of perfor- 
mance. Figure 2 shows the group's per- 
formance on typical lines and poor lines 
by graphing the differences in their effi- 
ciencies. We think that figure 2 offers a 
more complete basis than the raw bps 
rates for comparing the modems. 

All the true full-duplex machines 


(Concord, Telcor, and Telenetics) had 
consistently better throughput than their 
pseudo-duplex cousins. Among the lat- 
ter, the USRobotics, Microcom, and 
Case modems turned in performances ap- 
proaching those of the true full-duplex 
modems. 

With the exception of the Telenetics 
modem, which refused to operate over 
our poor line conditions, the true full- 
duplex modems showed virtually no op- 
erating distinction between running over 
good or bad lines. The Race BMX-VM, 
Fastcomm, Hayes, Racal-Vadic, Telebit, 
and Ven-Tel modems were resistant to 
channel differences, however, they were 
still not as efficient as the full-duplex 
units. 

The Case and Microcom modems both 
ran over our poor line but exhibited a sig- 
nificant loss of throughput efficiency. 
The Race VM I, Telenetics, and US- 
Robotics modems simply failed to ex- 
change data under our poor line condi- 
tions. These are, indeed, grueling 
operating conditions rarely encountered 
in dial-up America. However, other 
modems tested were able to handle the 
poor line conditions successfully. 

The surprise among the lot was Tel- 
cor's Accelerator 2496MA. This modem 
used conventional 2400-bps V .22bis en- 
gine technology and was robust and effi- 
cient in handling our 9600-bps stream of 
pseudorandom data. While a number of 
other modems tested offered data-com- 
pression technology, the Telcor modem 
showed outstanding consistency in 
crunching 10-bit ASCII data. 


Some Caveats 

Overall, these modems are complicated. 
They have extensive hardware and soft- 
ware options that can have a serious im- 
pact on performance. To achieve top per- 
formance, you must carefully control the 
following three parameters: error correc- 
tion, data compression, and raw data 
transfer rate. 

Almost all these modems offer built-in 
error correction. If you work with a ter- 
minal emulator that employs data block- 
ing and error correction, you can choke 
one of these modems to death by setting 
the size of your feed blocks too small and 
starving the modem’s built-in buffer. 

We sent pseudorandom data, which is 
hard to compress. Some of the modems 
offered options to engage or disengage the 
compression function so they wouldn’t 
choke when fed incompressible data. 
One modem (Hayes) used data compres- 
sion that was not user-defeatable. Per- 
haps, had we sent spreadsheet or text 
files, we would have observed signifi- 
cantly better throughput with the Hayes 
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MNP"Class 5 Data 
Compression Modems 
from Multi-Tech Systems: 


When it has 
to be as fast 
as It IS good 


@ In the dial-up modem world, Class 3 MNP is the 
hands-down choice for hardware-based error 
correction. With its 100% error-free transmission, the 
MNP protocol is used in dozens of manufacturers 
1200 & 2400 bps modems, and our MultiModem224E 
modems have been recognized as the best of their 
kind (see box). 


e Well, the best just got better. Multi-Tech modems 
now offer MNP С/а$$ 5 data compression along with 
error-correction. Class 5$ 2-to-1 compression and 
serial port speed conversion means that you can buy 
a 2400 bps modem from Multi-Tech and run it at 
speeds of up to 4800 bps”. Error free! 


e Multi-Tech Class 5 modems will communicate 
automatically with MNP Class 4 and Class 3 


modems, as well as non-MNP modems. And if you 
wish, you can even upgrade your present Multi-Tech 
Class 3 & 4 modems to Class 5 (call us for details). 


! In the May 12, 1987 edition of PC Magazine where 
| | | 87 modems were reviewed, only three were 
| EE awarded Editors Choice: "For a high-performing 

| | 2,400-bps modem with a slew of extras, check out 
и Multi-Tech Systems MultiModem224E ...with 
ОНО ЦЗ [its] high immunity to line noise and the extra 


EDITOR'S advantage of MNP error correction, [this modem] 
should do a fine job of managing fast, error-free 
CHOICE ааа communications." 


e Our Class 5 modems incorporate all of the features 
of our Class 3 versions. Features like phone number 
& configuration memory, auto-repeat dial and "AT" 
command compatibility. And Multi-Tech's seventeen 
years of modem manufacturing experience. 


e Please call us toll-free at 1-800-328-9717, for 
additional information...get a modem thats as fast as 
itis good! 


* The compression throughput of MNP Class 5 15, like all compression schemes, 

dependent on Ihe type of data being sent. The more “compressible” the dala, the 

greater the throughput. For example, a typical text file transfer at 2400 bps should 

yield a throughput of between 4400 and 4900 bps. And the MultiModem224E s 

speed conversion and flow control features let you set your modems RS232C port 

at 4800 or even 9600 bps, to take full advantage of the Class 5compression. 
Trademarks: MultiTech, MulbModem- Multi- Tech Systems, Inc.: PC Magazine— 

Ziff Davis Publishing, MNP -Microcom Network Protocol licensed from Microcom, Inc. 
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Figure 2: Again, the full-duplex 
modems showed greater efficiency than 
the half-duplex modems. Among the 
latter, the USRobotics, Microcom, and =) HET) 
Case modems turned in performances 
approaching those of the full-duplex 
units. (In ideal performance, 

maximum and average efficiencies are 
high and close to one another, the 
standard deviation is a small value, and 
the range is a large value.) 


Efficiency 


Standard deviation 


Range 


modem. However, the Telcor unit pro- 

vided an intelligent compression algo- : 

rithm that simply ate up our data. Company Information 
Many of the modems allow data I/O 

rates in excess of the 9600-bps speed we 


used for our comparison. For those of Case Communications Inc. Fastcomm Data Corp. 
you who can crank up the feed rate (not 7200 Riverwood Dr. 12347-E Sunrise Valley Dr. 
all computers and/or communications Columbia, MD 21046 Reston, VA 22091 
packages will support faster data rates), (301) 290-7710 (703) 620-3900 
you can expect higher gross throughput. Inquiry 891. Inquiry 894. 
But for this review we wanted to measure 
both throughput and efficiency. Concord Data Systems Hayes Microcomputer Products Inc. 
45 Bartlett St. P.O. Box 105203 
What the Future Holds Marlborough, MA 01752 Atlanta, GA 30348 
The outlook for the future seems clear. (617) 460-0808 (404) 449-8791 
The utility of error detection/correction Inquiry 892. Inquiry 895. 
features is quite apparent, and the CCITT 
is Working on a new recommendation in Data Race Inc. Microcom Inc. 
this area (V.42). As currently drafted, 12758 Cimarron Path 1400A Providence Hwy. 
this provides a smooth transition from the Suite 108 Norwood, MA 02062 
past to the future. San Antonio, TX 78249 (617) 762-9310 
V.42's main impetus revolves around a (512) 692-3909 Inquiry 896. 


new protocol, LAP M, which is similar Inquiry 893. 
to the byte-independent, bit-oriented, 
packet-switching protocols used in X.25 
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Efficiency 


Standard deviation 


Poor line (3002, - 40 dBm) 


100 zum 


Racal-Vadic 

1525 McCarthy Blvd. 
Milpitas, CA 95035 
(408) 432-8008 
Inquiry 897. 


Telcor Systems Corp. 
12 Michigan Dr. 
Natick, MA 01760 
(617) 653-3995 
Inquiry 898. 


Telebit Corp. 

1345 Shorebird Way 
Mountain View, CA 94043 
(415) 969-3800 

Inquiry 899. 
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Telenetics Corp. 

895 East Yorba Linda Blvd. 
Placentia, CA 92670 

(714) 524-5770 


Inquiry 900. 


USRobotics Inc. 


8100 North McCormick Blvd. 


Skokie, IL 60076 
(312) 982-5001 
Inquiry 991. 


Ven-Tel Inc. 

2121 Zanker Rd. 
San Jose, CA 95131 
(408) 436-7400 


Inquiry 902. 


and ISDN (Integrated Services Digital 
Network) communications links. V.42 
doesn't neglect current modems, how- 
ever; during initial handshaking, a V.42 
device will query the other modem and 
use LAP M only if it is appropriate to 
do so. 

If one of the modems is not equipped 
with LAP M but has MNP capability, 
both modems will begin to exchange data 
under MNP. Therefore, current users of 
modems equipped with MNP can take 
comfort in the knowledge that their hard- 
ware is not likely to become obsolete. 

It's also clear that intelligent data- 
compression algorithms will be increas- 
ingly important in data communications. 
If a lowly 2400-bps V.22bis modem can 
be souped up to consistently pass data at 
9600 bps, combining data-compression 
technology with a good V.32 engine of- 
fers the possibility of reliable and cost- 
effective dial-up communication at effec- 
tive rates of 38,400 bps. 

The wild card in the data communica- 
tions picture is ISDN. There are those in 
the telecommunications and data commu- 
nications industries who predict that the 
increased bandwidth and line quality of 
ISDN will provide their own solutions to 
the data rate problem. These experts tell 
us that ISDN is an inevitable part of our 
communications future and that any pres- 
ent plans should be built around the fea- 
tures offered by ISDN. 

ISDN holds a tremendous promise for 
corporate users shuttling mixed voice and 
data signals between plant sites. But 
ISDN is not the only logical alternative, 
and it won't be implemented overnight. It 
took 100 years to wire America with cop- 
per, put a telephone in virtually every 
household, and train us to say "Hello" in 
response to a ringing bell. In the 1960s 
we started to replace rotary dialing with 
tone dialing, and as we enter the 1990s, 
manufacturers are still churning out 
equipment with pulse-dial fallback. 

While we look to V.42, ISDN, and be- 
yond, V.32 and other modems are here, 
and their price and availability can only 
get better. Semiconductor manufacturer 
Rockwell International has announced a 
CMOS chip set for V.32. Others in the 
industry (TRT from France and Atlantic 
Network Systems from England) are 
shipping highly integrated V.32 modems 
with proprietary chips. The 9600-bps 
and faster modems reviewed here are just 
the beginning of the push to make dial-up 
modems even faster and better. @ 


John Н. Humphrey and Gary 5. Smock 
are general partners of Telequality Asso- 
ciates in Golden, Colorado, providing 
engineering consultation and design and 
product testing in telecommunications. 
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Its portability crosses all 
operating environments, and 
now its performance is crossing 
all oceans. 

Around the world, the 
industry's best and brightest 
programmers are discovering the 
astonishing power that BB* 
brings to Business BASIC. Write 
your program once, and have com- 
plete movement to MS/PC-DOS, 
OS/2, UNIX/XENIX, АХ, IX370 
and VMS. 

This year, over 50,000 copies of 
BB* are performing throughout 
the United States, Canada, 
Europe, Asia and South 
America. 

Commitment to innovation, 
development within industry 
standards and technological 
leadership have grown BB* 
around the globe. 

In 1988, aggressive marketing 
and uncompromising customer 
support will continue to 
compliment our success, and 
expand the ВВ standard among 
many of the world's most 
respected companies. 

Get in touch with one of our 
world distributors, and feel the 
pulse of the power of BB"! 


anguage Гот V 


Die Portabilitát schlägt samt- 
liche, bisher bekannte und unbe- 
kannte, EDV-Emgebungen. Die 
Leistung überzeugt inzwischen 
die gesamte EDV-Industrie. 

Weltweit entdecken die besten 
Software-Entwickler die 
erstaunliche Leistung von ВВ, 
mit der Business BASIC bereichert 
wird. Die Anwendungen werden 
nur einmal entwickelt und laufen 
ohne Ánderungen oder 
Anpassungen auf MS/PC-DOS, 
OS/2, UNIX/XENIX, AIX, IX370 
oder VMS. 

Mehr als 50.000 BB*Lizenzen 
stellen die Leistung in den USA, 
Canada, Europa, Asien und 
Süd-Amerika unter Beweis. 

Zur Innovation nach Industrie- 
Standard Spezifikationen 
verpflichtet, und mit dem Ziel 
nach technologischer Führung, 
wachst BB* um die Welt. 

Mit aggressivem Marketing 
ohne Kompromisse im Bereich 
Kundenservice, wird der Erfolg 
von BB* in 1988 fortgesetzt. 

Es steht auf sámtlichen Systemen 
namhafter Computerhersteller 
zur Verfügung und stellt seine 
Akzeptanz bei den 
anspruchvollsten Anwendern 
unter Beweis. 

Kontaktieren Sie unsere 
Vertretungen in aller Welt. 
Entdecken Sie die Schlagkraft 
von BB"! 


BB" PROGRESSION/2* is available for Intel Based Computers, Altos, Arete, AT&T, PCS Cadmus, Computer 
Consoles. Convergent Technologies, Counterpoint/MultiTech, Cubix, Dala General, Digital! Equipment, Fortune, 


Il, Hewlett Packard, ICL, Motorola, Nixdorf, Prime, 


, Rexon, Sanyo, Sequent, Siemens, Texas 


instruments, Unisys, and the IBM family of products. BASIS is continually adding new systems. 


rid Class Busin 


Portable, il franchit tous les 
cadres d'opération, et sa 
performance traverse, maintenant, 
tous les océans. 

Dans le monde, les meilleurs 
et les plus brillants programmeurs 
de l'industrie découvrent 
l'étonnante puissance que BB* 
amène au BASIC des affaires. 
Ecrivez votre programme une 
seule fois, et accédez totalement 
à MS/PC-DOS, OS/2, 
UNIX/XENIX, АХ, 1X370 et à 
VMS. 

Cette année, plus de 50 000 
copies de BB* fonctionnent aux 
Etats-Unis, au Canada, en 
Europe, en Ásie et en Amérique 
du Sud. 

Un esprit constant d'innovation, 
un développement conforme aux 
normes de l'industrie, et une 
position de leader dans le 
domaine technologique, tels sont 
les atouts qui ont contribué à la 
croissance de BB* dans le monde 
entier. 

En 1988, un marketing 
dynamique et un appui 
inconditionnel à notre clientéle 
continueront à couronner notre 
réussite, et à étendre le standard 
BB* à de nombreuses sociétés 
parmi les plus respectées au 
monde. 

Contactez l'un de nos 
distributeurs mondiaux et 
découvrez la puissance de BB"! 


BB* PROGRESSION/25, BB* and BASIS Incorporated are trademarks and/or service marks of 
BASIS Incorporated, Albuquerque, New Mexico. АЙ references to computer systems and software 
products contained within this advertisement recognize the trade and/or service marks of the 
corresponding manufacturer and holder of the trade and/or service mark. 


Su portabilidad traspasa todos 
los medios de operación y ahora 
su funcionamiento esta cruzando 
todos los océanos. 

Los mejores y más brillantes 
programadores del mundo, están 
descubriendo la asombrosa poten- 
cia que BB* ofrece al negocio 
BASIC. Escriba su programa una 
vez y tenga movimiento completo 
a MS/PC-DOS, OS/2, 
UNIX/XENIX, AIX, IX370 y VMS. 

Este айо, más de 50,000 copias 
de BB* estan funcionando en 
Estados Unidos, Canadá, 
Europa, Asia y América del Sur. 

Empeno de inovación, 
desarrollo en los estandards de la 
industria y superioridad 
tecnológica han hecho crecer a 
BB* en todo el mundo. 

En 1988, mercadotecnia 
agresiva y apoyo constante a 
nuestros clientes seguirán 
complementando el exito y 
desarrollo de BB* entre las 
compañías más respetadas del 
mundo. 

Comuniquese con uno de 
nuestros distribuidores mundiales 
y sienta la potencia de BB"! 
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Ir you program in C, take a few 


moments to learn how Windows for 
Data can help you build a state-of-the- 
art user interface. 


М Create and manage menus, data-entry forms, context- 
sensitive help, and text displays — all within windows. 
м Develop window-based OS/2 programs right now, 
without the headaches of learning OS/2 screen manage- 
ment. Run the same source code in PCDOS and OS/2 
protected mode. 

М Build a better front end for any DBMS that has a C- 
lanquage interface (most popular ones do). 


mI 
FROM END TO BEGINNING 
Windows for Data begins 
where other screen packages end, 
with special features like nested 
pop-up forms and menus, field en- 
try from lists of choices, scrollable 
regions for the entry of variable 
numbers of line items, and an ex- 
clusive built-in debugging system. 


NO WALLS 

If you've been frustrated by the limitations of other 
screen utilities, don't be discouraged. You won't run into 
walls with Windows for Data. Our customers repeated- 
ly tell us how they've used our system in ways we never 
imagined — but which we anticipated by designing Win- 
dows for Data for unprecedented adapatability. You will 
be amazed at what you can do with Windows for Data. 


95, 


| Jillian Jones 

| Irmovative Software 
| 351 Bulletin Avenue 
| Needhan , ni 82194 


| | (517) 394-5512 


YOU ARE ALWAYS IN CHARGE 

Control functions that you write and attach to fields 
and/or keys can read, compare, validate, and change the 
data values in all fields of the form. Upon entry or exit 
from any field, control functions can call up subsidiary 
forms and menus, change the active field, exit or abort 
the form, perform almost any task you can imagine. 
[ce t ee 
OUR WINDOWS 
WILL OPEN DOORS 

Qur windows will open doors to 
new markets for your software. 
High-performance, source-code- 
compatible versions of Windows 
for Data are now available for 
PCDOS, OS/2, XENIX, 
| UNIX, and VMS. PCDOS 
versions are fully compatible with Microsoft Windows. 
No royalties. 


MONEY BACK GUARANTEE 

You owe it to yourself and your programs to try 
Windows for Data. If not satisfied, you can return it for 
a full refund. 

Prices: PCDOS $295, Source $295. OS/2 $495. 
XENIX $795. UNIX, VMS, please call. 


Call: (802) 848-7731 ext. 51 

Telex: 510-601-4160 VCSOFT FAX 802-848-3502 
Vermont 21 Elm Ave. 
Creative Richford, 
Software 
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ALR's FlexCache 20386 
Catches Compaq 


In the race for the world's fast- 
est 80386-based personal com- 
puter, the list of top contenders 
is growing. If the standard 
BYTE benchmarks are any in- 
dication, Advanced Logic Re- 
search's FlexCache 20386 is in 
a dead heat with the reigning 
speed champion, the Compaq 
Deskpro 386/20. 

The 20386 achieves its speed 
by using a FlexCache architec- 
ture that is much like Compaq's 
Flex architecture. It uses two 
concurrent buses, an Intel 
82385 cache controller, and a 
cache of 32K bytes of very high- 
speed (35-nanosecond) static 
RAM (SRAM ). It is in the 
over-five-digit cost class, al- 
though it is still considerably 
cheaper than the Compaq 
Deskpro 386/20. 

There are four basic 20386 
systems: the Model 60 ($5990), 
the Model 100 ($6490), the 
Model 150 ($7490), and the 
Model 300 ($9990). All four in- 
clude a 20-MHz 80386 proces- 
sor, ] megabyte of 80-ns dy- 
namic RAM (DRAM), 32K bytes of 
cache memory, a socket for a 20-MHz 
Intel 80387 math coprocessor, a 1.2- 
megabyte 54-inch floppy disk drive, an 
enhanced-small-device-interface (ESDI) 
based hard disk drive (in Models 150 and 
300) or a run-length-limited (RLL) based 
hard disk drive (in Models 60 and 100), 
one RS-232C communications port, one 
parallel port, and a keyboard that follows 
the style of the IBM Enhanced AT key- 
board. ALR also throws in a Setup Util- 
ities disk and Phoenix Technologies’ 
Control/386 software. The units differ 
only in the size (60, 100, 150, or 300 
megabytes, respectively) and speed of 
their hard disk drives. Any machine this 
powerful could function well as a multi- 
user system or a network file server. 

The system also needs a monitor, a 
video card, and operating system soft- 


Mark L. Van Name 


The 20386's dual buses 


and cache controller make it 
the Compaq 386/20's peer 
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ware. ALR's EGA-compatible monitor 
costs $699, while its EGA card adds 
$399. MS-DOS/GWBASIC 3.3 tacks on 
another $149. My evaluation unit also 
came with a second megabyte of DRAM 
($899), an 80387 ($1195), and a 1.44- 
megabyte 34-inch floppy disk drive 
($349). This package, which includes 
what many Model 150 users are likely to 
want, totals $11,180. For those whose 
pockets are not quite so deep, ALR also 
has a 16-MHz 80386-based system, the 
FlexCache 16386: The Model 60 sells for 
$4690, and the Model 100 costs $5690. 


Tying the Performance Race 

Because the Compaq Deskpro 386/20 
was the previous performance leader, I 
compared the 20386's test results to that 
machine's times. (The performance table 
compares it to several other systems as 


well.) Using the new BYTE 
benchmarks, the 20386 beat the 
Deskpro 386/20 in the CPU 
tests by a small margin. Clear- 
ly, there is not much of a differ- 
ence between the computational 
power of the two systems, but 
the 20386 holds a slight advan- 
tage. Since both machines use 
the same CPU and cache con- 
troller chips, and both have the 
same size and speed cache, the 
performance differences prob- 
ably stem from the 80-ns 
DRAM memory of the 20386, 
as opposed to the Deskpro 
386/20's 100-ns DRAM. 

Many of the newer 80386- 
based machines include a disk- 
caching utility that can often 
improve performance. The 
20386 does not include a disk- 
cache utility with its version of 
MS-DOS, but there is one in the 
Control/386 program that is 
bundled with the system. How- 
ever, because Control/386 puts 
the 80386 in virtual 8086 
mode, you cannot run апу pro- 
tected-mode programs while 
using it—and BYTE's C benchmarks run 
in protected mode. I did run the BASIC 
and Spreadsheet tests with Control/386's 
disk cache enabled, but it made no mea- 
surable difference. 

The 20386 lost the FPU benchmark 
tests. The 80387 coprocessor in my ma- 
chine was a 16-MHz chip, not the adver- 
tised 20-MHz version. This chip was sup- 
ported by a special 32-MHz oscillator 
that ALR attached to the motherboard as 
an obvious patch. An ALR spokesperson 
said that the company had to use the 
slower 80387 and the slower oscillator 
because it could not get a 20-MHz 80387 
from Intel. The spokesperson said that 
later versions of the 20386 will use a 20- 
MHz 80387 and will not include the 
slower oscillator. 

The hard disk drive benchmarks also 
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| 
FlexCache 20386 


Company 

Advanced Logic Research Inc. 
10 Chrysler Ave. 

Irvine, CA 92718 

(714) 581-6770 


Components 

Processor: 20-MHz 32-bit Intel 80386; 
socket for 16-MHz Intel 80387 
COprocessor 

Memory: 1 megabyte of 32-bit 80-ns 
DRAM on motherboard, expandable on 
motherboard to 2 megabytes and 
expandable on a two-card memory card 
set to 10 megabytes; 32K bytes of 35-ns 
Static RAM for the cache; 128K bytes of 
BIOS ROM 

Mass storage: 1.2-megabyte 5%-inch 
floppy disk drive; optional 1.44-megabyte 
3Ve-inch floppy disk drive; 100-, 150-, or 
300-megabyte hard disk drive 

Display: Optional Casper TE 5154 EGA 
monitor; optional ALR EGA board 
Keyboard: 101 keys in IBM Enhanced 
keyboard layout 

I/O interfaces: One RS-232C serial port 
with 08-9 connector; one DB-25 parallel 
port; one RGB-intensity monitor port 
with 08-9 connector; two 32-bit stots for 
memory-expansion cards; two 8-bit and 
four 16-bit expansion slots 


Size 
т by 17 by 26 inches; 75 pounds 
(100 pounds maximum) 


Software 
Setup Utilities disk with diagnostics tests 
and system setup; Control/386 


Options 

1-megabyte upgrade: $799 

1-megabyte memory card set: $899 

4-тедабуе RAMpack set: $2100 

1.2-megabyte 5%-inch floppy disk 
drive: $179 

1.44-megabyte 32-inch floppy disk 
drive: $349 

20-MHz 80387 coprocessor: $1195 

150-megabyte hard disk drive: $2999 

300-megabyte hard disk drive: $4595 

ALR EGA card; $399 

EGA monitor: $699 

MS-DOS/GWBASIC 3.3: $149 


Documentation 

Quick Installation Reference Guide 
FlexCache 16386/20386 Зепаз; 
FlexCache 16386/20386 User's 
Manual; Operating Manual—High- 
Resolution Color Display Monitors; User 
Guide—Control/386 Version 1.1 


Price 

Model 60: $5990 

Model 100: $6490 

Modal 150: $7490 

Model 300: $9990 

System as reviewed: $11,180 


Inquiry 883. 
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reflect the even match between the two 
machines. Both hard disk systems had 
comparable performances, with the 
20386 winning the Full Platter and 1- 
megabyte Write tests. An older test, the 
Coretest (version 2.7), rates the 20386's 
hard disk as marginally faster on seeks 
but slightly slower on data transfers than 
the Deskpro 386/20's hard disk. 

The ALR EGA card was substantially 
slower than the Compaq EGA card. The 
speed difference was apparent in the text- 
mode tests, where the Deskpro offered a 
2- to 3-second advantage. That advantage 
was less in the graphics-mode tests, 
where the results were more evenly 
divided. 

The Livermore Loops, LINPACK, and 
Dhrystone tests went decisively to the 
20386, but not by a substantial margin. 

Finally, the Applications benchmarks 
were a split decision. The computers 
traded wins in the Word Processing tests, 
although the FlexCache came out slightly 
ahead. The Spreadsheet tests gave similar 
results, but the Compaq took a slim lead 
here. The Database tests went to the 
Deskpro, but, again, not by much. The 
Scientific and Engineering tests gave a 
slight edge to the FlexCache, and the 
Compiler test showed once more that the 
computers were evenly matched. 

Neither computer scored a knockout in 
any of the test categories. Like two evenly 
matched prizefighters, the FiexCache 
20386 and the Deskpro 386/20 stand 
bloodied but unbowed. 

Of course, the 20386's great perfor- 
mance would be useless if it could not run 
AT-compatible software or use standard 
hardware options. Fortunately, every- 
thing that I tested worked. I ran the fol- 
lowing programs: Lotus 1-2-3 version 
2.0; Quarterdeck Office Systems" 
DESQview 2.0, with its Quarterdeck Ex- 
panded Memory Manager 386 version 
1.10; Kermit 2.30; The Norton Utilities 
3.00; Symantec Q&A 1.1; Borland's Re- 
flex 1.14, SideKick 1.56A, SuperKey 
1.16A, Turbo C 1.0, Turbo Pascal 4.0, 
and Quattro 1.0; Digitalk's Smalltalk/V 
1.2; MicroPro's WordStar 3.3 and 4.0; 
and Microsoft's PC Paintbrush 2.0, 
Word 4.0, and Windows/386 2.0. I also 
successfully installed a fully populated 
Intel Above Board/AT, an Everex Ever- 
com II 2400-bit-per-second internal 
modem, and a Microsoft Serial Mouse. 

In the course of my compatibility tests, 
I ran into a few minor but annoying prob- 
lems. First, for 1-2-3's copy-protection 
scherne to work, I had to set the 20386 to 
its slower speed while 1-2-3 read the key 
disk. Once 1-2-3 was done with the key 
disk, I returned the 20386 to its normal 
high speed and ran 1-2-3 with no difficul- 
ties. Since you can control the system's 


speed from the keyboard, this is no real 
hardship. 

А second problem occurred any time а 
program, such as Setup or the Above 
Board/AT configuration and test soft- 
ware, rebooted the system. When this 
happened, I got the error message No 
timer tick interrupt. The unit ran 
fine, but the message was disturbing. The 
company said that this problem occurred 
because my evaluation unit included an 
older BIOS version, and that the produc- 
tion 20386s use a newer BIOS that fixes 
this problem. 

I also tried booting up OS/2. The 
20386 couldn't load OS/2 while running 
at 20 MHz, and ALR suggested that 1 
slow the machine to 10 MHz. At that 
speed, OS/2 did load and run, and then 1 
changed the speed to 20 MHz. The ALR 
spokesperson said that a new version of 
the ROM BIOS would eliminate that 
problem in future versions of the 
machine. 


One Big Box 

The very first thing that strikes you about 
the 20386 is its size. It is over an inch 
thicker, 1 inch deeper, and about 5 inches 
longer than a standard IBM PC AT. It is 
also heavier; my unit weighed in at 
around 75 pounds, and a fully configured 
system can approach 100 pounds. ALR 
designed the unit to stand upright on the 
floor, supported by a stand that you can 
attach to its bottom with four screws. 

The biggest benefit of the large chassis 
is the addition of two extra half-height 
floppy disk drive bays at the top of the 
unit. The standard 1.2-megabyte floppy 
disk drive fills one of these new open- 
ings. There are two more typical bays 
below these new areas. With all these 
drive bays, you can fit up to one full- 
height hard disk drive and five half- 
height devices in the 20386. To help sup- 
port these many devices, the power 
supply has a steady-state rating of 220 
watts, with peaks up to 300 watts. You 
could take full advantage of the 20386's 
drive capacity by putting two of ALR's 
300-megabyte hard disk drives into а 
Model 300 and placing its tape unit below 
the standard floppy disk drive; this would 
give you a system with 600 megabytes of 
disk storage and a tape drive. 

To get a peek inside the unit, you only 
have to loosen the two thumbscrews on 
the rear of the unit that attach a side panel 
to the body, and then remove that panel. 
Once you are inside, the way ALR ar- 
rived at this design becomes obvious (see 
photo 1). The chassis surrounds an inner, 
coverless chassis that is the standard AT 
size and is bolted to the sides of the new 
container—as if the company took the 
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WORD PROCESSING 


XyWrite Ш + 3.52 
Load document 
Word count 
Search/replace 
End of document 
Block move 
Spelling check 

Microsoft Word 4.0 
Cursor move 
Forward delete 


Aidus PageMaker 1.08 


Load document 
Change/bold 
Align right 

Cut 10 pages 


Place graphic 
Print to file 


DATABASE 
dBASE 111+ 1.1 
Copy 
Index 
List 
Append 
Delete 
Pack 
Count 
Sort 


index: 


ENGINEERING/SCIENTIFIC 


AutoCAD 2.52 
Load SoftWest 
Regen SoftWest 
Load St. Pauis 


Compaq 386/20 19.7 


IBM PS2/80 12 


м Regen St. Pauls 
Index: Hide/redraw ; 
STATA 1.5 О 
SPREADSHEET Graphics 1 
Lotus 1-2-3 2.01 ANOVA : | Word 
: MathCAD 2.0 | Processing 
IFS 800 pts. : | а 
Load Monte Carlo FFT/IFFT 1024 pts. i | 
Recalc Monte Carto ; CC —— — Spreadsheet 
Load rlarge3 : Index: к | | С] 
Pecalc rlarge3 ( Database 
Recalc Goal-seek COMPILERS == 
Microsoft C 5.0 | | [_] 
XLisp compile dod 
Turbo Pascal 4.0 Bo ann) 
Pascal S compile Г] 


Graphs are based on indeoes at left and show 
relative performance compared to an 8-MHz IBM 
Indexes show relative performance; for ай indexes, an 8-МН2 IBM PC AT« 1. PC AT. 


CPU DISK VO 
Matrix 3.1 Hard Seek* Text 
String Move Outer track 3.33 Mode 0 5.B4 
Byle-wide 21.18 inner track 3.33 Mode 1 §.83 
Word-wide: Half platter 6.65 Mode 2 6.87 IBM PS2/80 
Odd-bnd. 28.84 Full platter 6.68 Mode 3 6.88 
Even-bnd. 10.60 Average 5.0 Mode 7 4.87 IBM PC AT 
Sleve 19.6 DOS Seek Graphics 
Sort 20.73 1-sector 1.44 Mode 4 1.48 
—— eas: B-sector 11.02 Mode 5 1.48 
Index: 3.8 File МОВ Mode 6 1.65 
Seek .27 Mode 13 3.19 
FLOATING Read 007 Mode 14 3.46 
POINT? Write .012 Mode 16 3.23 
Math 16.27 1-megabyte д 
Error? 0.0 Write 2.87 Index: 2.6 
Sine( x) 5.9 Read 2.89 
Error 2.0E-9 ——— 
ех 5.93 Index: 2.9 
Error 1.77E-2 
Index: 3.1 oO 
+ All figures were generated using the 8088/8088 version of болай С (16-bit CONVENTIONAL CPU 
integers). Figures for the 80386 machines shown here do not use 80386- BENCHMARKS Г] 
instrucbiona. "T | LINPACK 170.81 
? The floating-point benchmarks use 8087-compatible instructions only. Livermore Loops? FPU 
3 The errors reported for the floabng- point benchmarks indicate the differance FLOPS) 1742 
between expected and actual values. (M | [] 
* Times reported by the Hard Seek and DOS Seek are for multiple seak Dhrystone (MS C 5.0) Disk VO 
operations (number of seeks performed currently set to 100.) (Dhry/sec) 6518 
s Read and write times for the File МО benchmarks are in seconds per Kbyte. С] 
6 For the Livermore Loops and Dhrystone tests only, higher numbers mean 


faster performance. 


For a full description of all the benchmarks, see "Introducing the New BYTE Benchmarks" on page 239. 
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cover off one of its older machines and 
then dropped it into this newer chassis. 
The older chassis sits at the bottom of the 
new one, leaving room at the top for the 
two additional half-height devices. 

This design leaves the power switch in 
an interesting spot. It is a large red rocker 
switch on the right side of the inner chas- 
sis— but that side is now in a cavity at the 
top of the taller, floor-standing unit. 
ALR solved this problem by putting a 
small (4-inch by 2 X -inch) metal door on 
the back of the system near the top. To 
turn on the unit, you loosen the restrain- 
ing thumbscrew, open the door, and 
reach in and flip the power switch. The 
company defended this design by point- 
ing out that, while this procedure is cer- 
tainly awkward, it makes it difficult for 
anyone to turn off the unit accidentally. 

Both the inner and outer chassis, as 
well as nearly all of the system, are metal, 
so I expected an FCC Class B approval. 
Instead, the 20386 has only FCC Class A 
certification. An ALR spokesperson said 
the company could get Class B approval 
easily but had not filed for it because it 
expects this system to be used primarily 
in the office and only rarely in a home. 

When you poke around inside a bit 
more, you find that ALR reused more 
than just the old chassis: The mother- 
board appears to be the same one that 
ALR used in its previous 80386-based 
systems—the ALR 386/2. It is even 
labeled '*386/2." If you take it out, how- 
ever, you find that ALR has changed it in 
several important ways. 

The most obvious change is the addi- 
tion of a 6'4-inch by 5%-inch daughter- 
board that connects to the motherboard 
by plugging into its 80386 socket. There 


are also about a dozen wires on the back 
of the motherboard that ALR uses to 
make signal corrections to support the 
daughterboard. 

The daughterboard contains the heart 
of the 20386: the 80386 CPU, the 80387 
math coprocessor, the 82385 cache con- 
troller chip, four SRAM modules that 
provide the cache memory, and 21 sup- 
port chips. All three of the Intel chips are 
socketed. The current 80387 socket can- 
not support a Weitek coprocessor. А 
spokesperson said that ALR was plan- 
ning to design a new motherboard that 
would combine the functions of the cur- 
rent daughterboard and motherboard on 
one board, and that the new board would 
support a Weitek board or an 80387. 

The daughterboard actually connects 
to an extender that is plugged into the 
80386 socket on the motherboard. It is 
mounted on three standoffs that are glued 
to the motherboard to prevent contact 
with the chips on the motherboard. 

The motherboard itself is about 13X 
inches by 12 inches. It contains all the 
standard AT circuitry, such as the clock 
and the AT bus, as well as up to 2 mega- 
bytes of 80-ns DRAM. It is a very busy 
board, however, with almost 120 chips— 
not counting the DRAM chips. My unit 
had 72 DRAM chips on the mother- 
board, giving it 2 megabytes of memory. 

The system has eight full-length ex- 
pansion slots. On the bottom are two spe- 
cial 32-bit slots. Even though they look 
exactly like standard AT slots, you can 
use them only for the ALR 32-bit mem- 
ory card set. These two cards are in- 
stalled together and hold, in 1-megabyte 
increments, from | to 4 megabytes of 80- 
ns DRAM. ALR also offers a 4-megabyte 


Photo 1: The internal view of the 20386 clearly shows the case-within-a-case 
construction that allows extra space for additional disk drives. 
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daughtercard that attaches to the memory 
card set. This gives you 8 megabytes of 
additional memory on this two-card set, 
for a maximum configuration of 10 
megabytes. 

There are also two 8-bit expansion 
slots and four 16-bit slots. In my evalua- 
tion unit, ALR's EGA card occupied one 
of the 8-bit slots, and the ESDI disk con- 
troller card and the serial/parallel/floppy 
disk controller card filled two of the 16- 
bit slots. Two 16-bit slots and one 8-bit 
slot were empty. 


The FlexCache Architecture 

The 20386's FlexCache architecture 
works much like the Compaq Flex archi- 
tecture that I described in my review 
"Compaq Flexes Its Muscles" (February 
BYTE), but it is a different hardware de- 
sign. There are two different buses that 
operate concurrently. One is the standard 
16-bit AT bus that the system uses for pe- 
ripherals. The other is a 32-bit local bus 
that is connected to the 82385 cache con- 
troller and the cache. The 80386 and 
80387 use this 32-bit bus to retrieve data 
from memory. 

А cache controller tries to satisfy any 
CPU memory request with data already 
in the cache. When it can (a hit), the CPU 
can keep working without waiting on the 
slower memory. When the desired data is 
not in the cache (a miss), the CPU waits 
while the cache controller gets the data 
from the slower DRAM system memory. 
ALR claims a cache hit rate of 95 per- 
cent. The 82385 also handles all the 
cache management chores required to en- 
sure that data in the cache is valid. 

The BIOS (Phoenix Technologies ver- 
sion 1.00 04 on my evaluation unit, ver- 
sion 1.10 001F on future units) is stored 
in slow ROM chips that sit on the AT- 
compatible bus. To speed up access to the 
ROM BIOS, the system copies it to the 
128K-byte area just below the 16-mega- 
byte memory line. If the computer con- 
tains an ALR EGA card, it also copies the 
EGA ROM BIOS to that area. The 20386 
then protects that memory so no program 
can write on the BIOS. 


Whole Lotta Storage 

My unit contained a Toshiba 1.2-mega- 
byte 5'4-inch floppy disk drive and a 
TEAC 1.44-megabyte 34-inch floppy 
disk drive. ALR also offers a 360K-byte 
5'Á-inch floppy disk drive. 

My hard disk drive was a 151.2-mega- 
byte Control Data Corp. Model #94166- 
182 drive. It was controlled by a Western 
Digital ESDI controller that runs with 
1-to-1 interleaving. The Core Disk Per- 
formance Test Program indicated that the 
drive system had a data transfer rate of 
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Introducing 


FRONTRUNNER 


New...for dBASE III PLUS Users! 
Fast... Resident. ..Powerful. 
FrontRunner offers all this and. more! 


e CREATE MEMORY-RESIDENT dBASE Ш PLUS" 
PROGRAMS – FrontRunner™ is the first memory-resident 
applications development tool to contain a large subset of 
dBASE III PLUS commands and allows уси to distribute 
RunTime" applications. 


• dBASE III PLUS DATABASE AND INDEX FILE 
COMPATIBILITY — Allows you to use FrontRunner 
immediately. 

• UNIQUE KEYBOARD FEATURE - Bind commands or entire 
programs to a single Hotkey for rapid execution from within other 
applications. 

• PASTE COMMAND - This powerful command allows you to 


extract data from your dBASE III PLUS files and paste it into 
your spreadsheet or word processing application. 


Buy FrontRunner by June 30, 1988 and get a FrontRunner version of RunTime and an unlimited RunTime license for 
royalty-free applications. FrontRunner is not copy-protected and comes with a 30-day money-back guarantee. 
The suggested retail price is $195. 


See your local Ashton- Tate dealer now. For more information, or the name of the dealer nearest you, 
call (800) 437-4329, Ext. 555.* 
*In Colorado, call (303) 799-4900, Ext. 555. 


№ 


ASHTON: TATE 


Trademarks | owner: dBASE Ш PLUS, Sg Rad Ashum-Tate | Ashum-Tate Ci "ient FrontRunner | Apex Software Corporation. 
88 Ashtem-Tate Corporation, All vi eserved. 
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ALR'S FLEXCACHE 20386 CATCHES COMPAQ 


780.9K bytes per second, an average seek 
time of 18 milliseconds, and a track-to- 
track time of 4.8 ms. 

The EGA-compatible card in the re- 
view unit was made by ALR. It was driv- 
ing a 13-inch Casper Model TE 5154 en- 
hanced color monitor, which comes with 
a tilt-and-swivel base. 

The keyboard was made by Maxi- 
Switch. It follows the IBM Enhanced 
keyboard layout and has two legs that you 
can tilt. The key action was good and pro- 
duced a mechanical click. You can use a 
DIP switch on the back of the keyboard to 


ike this Russian Doll, a careful 
inspection of MIRROR II will 
reveol layer upon loyer of 


L 


carefully crofted features designed to 
provide you with the best solution to. 
today's and tomorrow's dota communi- 
cation problems. 

MIRROR 11 (the Crosstalk® SuperKlone) pro- 


vides a superior reflection of 


swap the functions of the Caps Lock and 
Control keys. 


Documentation and Software 

The 20386 came with the ALR 386/2 
version 4.0 Setup Utilities disk. The disk 
contains a Setup program, a program for 
doing a low-level disk format, an ex- 
panded memory manager (QEMM.SYS), a 
driver for 3%-inch floppy disk drives (in 
case you are not running MS-DOS 3.3), 
an ESDI driver, system diagnostics, a 
program to patch the disk-related bugs in 
MS-DOS 3.2, and the SETSPEED.EXE 


the Без! in Crosstalk 


XVI®, ot a fraction af the cost. MIRROR Il comes com- 
plete with a superset of the Crosstalk XVI Script longuage. This Scripting capability and 


MIRROR II's background communications mode 


gives you to fully automate 


your PC communications, and the freedom to use your PC for other tasks while sending 


or receiving dota. 


* Background communications mode (call or onswer) 
» File transfer protocols including Xmodem (Batch, CRC or Checksum), Crosstalk®, Hoyes®, 


Ymodem and Kermit 


• Terminal emulations for DEC VT- 100/ 52, IBM 3101 (charocter or block mode], Televideo 
910 / 920 / 925 (character or block mode), Adds Viewpoint, ADM-3A, Data General 


02Ю, ANSI and Honeywell VIP7200 


« Leorn mode for the automatic creation af auto- 


logon Scripts 
• Full screen Wordstar-like text editor 


« Site License (the cost effective way to standardize} 
* 60-Day, No Questions Asked Money-Back 


Guarantee 


369.95 


To order, call Toll-Free: 
1-800-634-8670 


MIRROR TI 


(In Florida сой 904-878-8564). Ува / MosterCord / COD. $5.00 for 336 Office Plaz 
Shipping ond Handling ($8.00 for COD orders) Florida residents 
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program. With SETSPEED, you can set the 
system to its normal high speed (20 
MHZ), or you can have it run at its low 
speed and emulate a 10-MHz system. 

ALR also bundles Control/386 version 
1.15 from Phoenix Technologies with the 
20386. This package contains many pro- 
grams that can help you run an 80386- 
based system, including an Enhanced Ex- 
panded Memory Specification (EEMS) 
driver, a disk-cache program, and hard 
disk utility programs. 

Four manuals accompanied my sys- 
tem: a quick installation and reference 
guide, a user's guide, an operating man- 
ual for the high-resolution color display 
monitor, and a user's guide for the Con- 
trol/386 pro s. The main manual, 
entitled FlexCache 16386/20386 User's 
Manual, is reasonably well written and 
clear. It contains many useful technical 
charts and explanations. 


After the Sale 

The 20386 comes with a one-year parts 
and labor warranty. You have to pay to 
ship your system to ALR, but the com- 
pany pays return shipping. This war- 
ranty, however, does not cover any op- 
tions that your dealer installs. 

You also get unlimited telephone sup- 
port with the 20386. The support staff 
seemed generally knowledgeable and 
pleasant. They were able to answer all my 
questions about operating the machine 
and adding options to it. 

You also can extend your service war- 
ranty for one, two, or three additional 
years with the ALR Extended Warranty 
Program. À one-year extension costs 
$579 for the Models 100 and 150, and 
$749 for the Model 300. 


Tops in Price and Performance 
Because of the 20386's 20-MHz CPU 
and FlexCache architecture, currently 
only the Deskpro 386/20 is in its perfor- 
mance class. On the down side, the 
20386 is big, and some of the engineering 
(at least on my evaluation unit) could be 
more polished. The Deskpro 386/20, 
while more crowded and difficult to take 
apart, is a more finished product. On the 
other hand, a Deskpro 386/20 Model 
130, equipped comparably to my evalua- 
tion unit but with 20 megabytes less disk 
storage, costs $1730 more. 

The FlexCache 20386 has power to 
burn. But you should plan to spend over 
$10,000 for most ready-to-use configura- 
tions. If you can afford it, the FlexCache 
20386 is (at least for the moment) tied for 
tops in PC performance. Ш 


Mark L. Van Name is a freelance writer 
and computer consultant living in Dur- 
ham, North Carolina. 


Which would you like to see first? 
The worlds fastest dBASE compiler or the most 
powerful database development language? 


Surprise. Now you get both in the same package. 
New Clit per" from Nantucket? 


Our latest version — Summer 87 — is still the best- 


performing compiler ever. It lets users run dBASE* 
applications up to 20 times faster. But there's a lot 
more to it than raw speed. 
Because new Clipper is one of the most powerful, 
full-featured development languages ever. 
gives you more control over your applications than 
any release of dBASE ever will. Now or in the future. 
Instead of designing Clipper as an add-on, we've 
structured it as an extended database language that 
uses dBASE as a subset. In addition to emulating 


the dBASE language, we ve added commands for 
menus, screens, windows and extended functions. 
As a result, you get dBASE compatibility and an 
entirely new level of power and versatility. 

And with Clipper's open architecture, you can 


n Clipper, C, Assembler or other 
languages, and integrate them into one seamless 
application. Which helps you create more sophisti- 


© Nantucket Corporation, 1988. Nantucket is a registered trademark and Clipper is a 
trademark of Nantucket Corporation. dBASE is a registered trademark of Ashton-Tate. 


write functions in 
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cated applications in less time. And by using our 
full-featured debugger, you'll be done even faster. 

We also give you source code security that 
keeps users from damagin Tour application. And 
sophisticated record and file locking capabilities that 
make networking applications easier to create. But 
no matter what you create, you don't have to buy 
runtime modules or additional software.You don't 
even have to pay licensing fees. — 

If you havent tried C as yet, just call (213) 
390-7923 today. We'll send you full information and 
a free demo diskette. Or the complete program, 
if you'd rather. B 

But call today. Апа see how easy it is to find the 
best dBASE development | 
language. Just get the fastest | 
compiler. Апа open the box. 


Clipper: 


Nantucket, 12555 W, Jefferson Boulevard 
Los Angeles, CA 90066 Telex: 650-2574125 


= 
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Or Get Smarter 
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The Next Generation in Modems 


Ш A Custom designed 2400 Baud Internal 
PC modem by the makers of the world- 
famous EGAWONDER, means high 
performance & reliability. 

Ш Built-in microprocessor & digital signal 
processor ensures 1009/ error-free data 
using MNP-5 

Ш Data compression increases 
throughput to 4800bps. 


Ш Background data spooling 
or Electronic Mail? 


Р ААЛ 
Smart price to рау for Smart technology ® uc 
| & 
| | | 
*Full package of ' . ` | 
MIRROR IL CN 
М5 Z TECHNOLOGIES INC. 
software inclu , Free. 
Technology you can Trust. 
ATI Technologies Inc.. 3761 Victoria Park Ave. 
ATi is a registered trademark of ATI Technologies Inc. Scarborough, Ontario, Canada M1W 352 
MNP is a trademark of Microcom Corporation. Mirror 1115 a Tel: (416) 756 0711, Tix: 06-966640 (ATI TOR) 
trademark of Softklone Distribution Corporation. Fax: (416) 756-0720 
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CLEO 15 your SNA or BSC Gateway | 


Remote Sites Communication 
Whatever your industry, your remote 
computers need to share information with 
your mainframe. Or, they need to exchange 
data with other remotes. іл either case, you 
need a total solution at the remote sites. You 
need software, hardware interfaces and 
modems that all work together smoothly. 
You need CLEO! 

CLEO software products allow micro- 
computers to communicate with mini- 
computers and mainframes, and to emulate 
their workstations. Since 1981, CLEO has 
provided remote communications between 
micros and mainframes for the automotive, 
insurance, medical and banking industries. 
Today over 66,000 CLEO users worldwide 
are running on all major brands of micro- 
processors. The greatest number of these 
users run CLEO software on IBM Personal 
Computers and NETBIOS LANs. 
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Complete 
Software/Hardware Package 
Every CLEO package contains all the soft- 
ware and hardware accessories needed at the 
remote site. Your selected CLEO SNA or BSC 
software is packaged with 1) an internal 
modem card for dial-up applications, or 2) 
an interface card and cable for use with your 
existing modem. There's no waiting for non- 
CLEO ы “Ons. And, you get prompt, single- 
| | Suum service. 


Package prices GE 


range from $795.00 for 
most stand-alone packages, up to $1,995.00 
for the 32-user SNA gateway. 


CLEO 
now delivers 
3278 coax cards 
at Ape 0% 


РЕТТЕ 
AT ELE OLE 


Call us today to discuss 
your application. 


CLEO Soitware 

1639 North Alpine Rd. 
Rockford, IL 61107 
Telex 703639 

FAX 815/397-6535 


Headquarters: 


USA: 1-800/233-2536 
Illinois: 1-800/422-2536 
International: 815/397-8110 


Sales and Distribution: 
Benelux: 31 (71) 215281 
Canada, East: 800/361-3185 
Canada, West: 800/361-1210 
Canada, Montreal: 514/737-3631 
Colombia, S.A.: 12172266 
Denmark: 1628300 
England: 0908667737 
France: 146861136 

Italy: (0331) 634 562 
Mexico City: 596-5539 
Sweden: 8 740 5070 


CLEO and 3780Plus arc registered trademarks of CLEO Software. (ВМ is a registered trademark of International Business Machines Corporztian. 


SYSTEM REVIEW 


A Tale of Two Laptops 


Cramming the functionality of a 
complete desktop computer, in- 
cluding monitor, power supply, 
and hard disk drive, into a brief- 
case-size package is no small 
task. Although we're now see- 
ing laptops with far more power 
than a year ago, design prob- 
lems still mean compromises. 

That’s the case with NEC’s 
and Hewlett-Packard’s latest 
laptops. While the MultiSpeed 
HD and Vectra CS Model 20 are 
both MS-DOS machines with 
hard disk drives and liquid crys- 
tal displays (LCDs), they are as 
unlike each other as two such 
computers can be. Both have 
solid strengths, and both have 
significant weaknesses. 

The HP Vectra CS Model 20 
($3595) is designed for long 
battery life and to function well 
as a desktop computer. It has a 
full-size keyboard and a screen 
that maintains the normal as- 
pect ratio of an 80-column 
monitor. Typing on the Vectra 
is easy. In fact, the Vectra may 
have the best keyboard of any 
laptop computer available. 

However, the long battery 
life and the large screen and 
keyboard create problems with size and 
weight. In addition, because of the em- 
phasis on long battery life, HP has outfit- 
ted the machine with a display that is not 
backlit. In short, the Vectra is large, 
heavy, and difficult to use as a portable. 

NEC, on the other hand, has opted for 
convenience in the MultiSpeed HD 
($3695). The computer is smaller and 
lighter than the Vectra, and it has one of 
the best screens I’ve used. Along with the 
small, light computer comes a small, 
light battery that tends to run out of steam 
pretty quickly: The MultiSpeed runs for 
only an hour or two on internal power. 

Like the Vectra, the MultiSpeed has an 
excellent keyboard, although it is less like 
that of a desktop IBM PC. In addition, 


The differences between the MultiSpeed (left) 
(right) go beyond appearance. 


Wayne Rash Jr. 


NEC's MultiSpeed HD and HP's 
Vectra CS Model 20 take very different 
approaches to portability 


the screen does not preserve the aspect 
ratio of the PC, so your pie charts may 
look like egg charts. 


Hewlett-Packard's Approach 
HP seems to have placed its emphasis on 
building a machine that would do well as 
an office desktop computer that could oc- 
casionally be taken into the field. HP 
claims that the Vectra has exceptionally 
long battery life for a hard disk drive 
computer—up to 10 hours. But this ma- 
chine is unlikely to gain much favor while 
traveling: Its 19!4-pound weight and 
great size conspire against it. In addition, 
I was unable to get it to run longer than 6 
hours before the battery died. 

As a desktop machine, it performs bet- 


and Vectra 


ter than other laptops. The full- 
size keyboard with separate nu- 
meric keypad is about the same 
size as keyboards on traditional 
desktops. It has 12 function 
keys along the top of the key- 
board, and the Control and Alt 
keys are arranged as they are on 
the IBM Enhanced keyboard. 
You do not need to learn those 
mysterious triple-key combina- 
tions that plague other laptops. 

In the office, you can remove 
the 7-inch by 9'4-inch, 80-col- 
umn by 25-row LCD screen and 
plug in a standard monitor. The 
video controller lets you use 
either a CGA or an EGA moni- 
tor; a switch beneath the battery 
lets you select the one you want 
to use. To get to the switch, you 
have to remove the battery—a 
step that also erases the setup 
information for the computer. 

The monitor plugs into a 9- 
pin connector on the rear of the 
computer, next to the parallel 
printer port. Also on the rear 
are covers for expansion siots 
for Expanded Memory Specifi- 
cation (EMS) memory, serial 
ports, and modems. The 3'^- 
inch floppy disk drive and the 
20-megabyte hard disk drive emerge 
from the top of the computer. Also on the 
top is a bar graph, resembling a fuel 
gauge, that shows the life remaining in 
the lead-acid battery. 

The Vectra laptop uses an 8086-com- 
patible NEC V30 processor running at 
7.16 MHz. It has 640K bytes of 120- 
nanosecond (ns) RAM, room for an 8087 
math coprocessor, and a high-density 
1.44-megabyte 3%-inch floppy disk 
drive. The computer supports the use of 
proprietary-bus expansion cards that let 
you add memory, I/O ports, or modems; 
this lets you set up the machine for your 
specific use more easily than with other 
laptops. You can add an HP-422 serial 


continued 
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А TALE OF TWO LAPTOPS 


Vectra CS Model 20 


Company 

Hewlett-Packard 

Customer Information Center 
19310 Pruneridge Ave. 
Cupertino, CA 95014 

(800) 367-4772 

(415) 857-1501 


Components 

Processor: 7.16-MHz NEC V30; socket 
for optional 8087 math coprocessor 
Memory: 640K bytes, expandable to 4 
magabytes of EMS memory 

Mass storage: 1.44-megabyte 31-inch 
floppy disk drive; 20-megabyte hard disk 
drive 

Display: CGA on internal LCD screen; 
CGA and EGA for external monitor 
Keyboard: 92 keys, including separate 
numeric keypad 

VO interfaces: Parallel printer port; four 
internal proprietary-bus expansion slots 


Size 


1612 by 14 by 3% inches; 19v» pounds 


Software 
HP Personal Applications Manager 


Optlons 

Dual serial adapter with O to 2 
megabytes of RAM: $220 to $1415 

2400-bps synchronous/asynchronous 
modem: $695 

1200-bps asynchronous modem: $450 

HP Vectra DOS 3.2: $95 

12-inch monochrome monitor: $325 

13-inch enhanced monitor: $845 

Battery module: $250 

Recharger: $155 

Soft case: $150 

Technical Reference Manual: $125 


Documentation 
62-page Setting Up the Portable Vectra 


CS; MS-DOS manual; pamphlets for disk- 


cache program; support guide 


Price 
$3595 


Inquiry 884. 


port for instrumentation, for example, or 
up to 4 megabytes of EMS 3.2 memory 
for handling large spreadsheets. 

The Vectra is quite compatible with the 
IBM PC. While I do not have the range of 
software on 3'4-inch disks that I do on 
514 -inch disks, I was able to confirm that 
WordStar 4.0, dBASE III Plus, Multiplan 
2.1, HyperACCESS 3.2, and Procomm 
2.4.2 all work fine. HP says all business- 
related IBM software runs on the Vectra. 


Travel Pains 
Clearly, HP did not design the Vectra 
laptop for air travel. Its weight and size 
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MultiSpeed HD 


Company 

NEC Home Electronics (U.S.A.) Inc. 
1255 Michael Dr. 

Wood Dale, IL 60191 

(800) 447-4700 


Components 

Processor: NEC V30 running at 4.77 
MHz and 9.54 MHz 

Memory: 640K bytes of RAM (first 126K 
bytes is CMOS, battery-backed-up for 
RAM disk); 512K-byte ROM 

Mass storage: 720K-byte 3Va-inch 
floppy disk drive; 20-megabyte 

hard disk drive 

Display: CGA on internal backlit LCD 
screen or external monitor 

Keyboard: 85 keys, including separate 
numeric keypad 

VO interfaces: Bidirectional parallel 
printer port; RS-232C (25-pin) serial port; 
CGA monitor port; floppy disk drive 
controller/expansion port 


Size 
1334 by 12% by 312 inches; 14 pounds 


Software 
MS-DOS 3.2; in ROM: Telcom, Outliner, 
Filer, Dialer, Notepad, Setup 


Options 

300-/1200-bps modem: $399 
300-/1200-/2400-bps modem: $499 
Leather carrying case: $249 
Semi-rigid carrying case: $129 

Car DC cable: $20 


Documentation 

241-page MultiSpeed HO User's 
Guide; 120-page Introduction to 
MS-DOS; 280-page Outliner-Filer- 
Notepad User's Manual; 147-page 
Telcom-Dialer User's Manual 


Price 
$3695 


Inquiry 885. 


make it inconvenient to carry onboard an 
aircraft, but this is insignificant com- 
pared to the inconvenience of actually 
using it on one. 

I carried the Vectra on a cross-country 
flight in a United Airlines DC-10. Even 
though I was traveling First Class, the 
Vectra was simply too large to use com- 
fortably; using it in Coach would have 
been out of the question. The computer's 
weight even bent the table attached to my 
seat. (These travel pains were eased 
somewhat by a гоощу and attractive vinyl 
carrying case that looked like leather and 
was comfortable to carry.) 


To make matters worse, the Vectra's 
LCD screen was essentially illegible in 
the well-lit aircraft cabin. It remained 
hard to read in reasonably well lit hotel 
rooms. The lack of backlighting was a se- 
rious handicap under many of the condi- 
tions where a laptop computer would be 
the logical choice. The brightness and 
contrast controls varied the display, but 
they could not raise the screen brightness 
to readable levels. 

Using the Vectra is complicated by the 
minimal documentation that HP provides 
with the machine. All you get is a slim 
setup guide, an MS-DOS manual, and 
some pamphlets that accompany the soft- 
ware and accessories. Additional man- 
uals are available at extra cost. 


NEC's Approach 

The NEC MultiSpeed computer has 
earned praise since the floppy disk ver- 
sion was introduced last year—and it 
deserves the praise. Like its floppy disk- 
-based sibling, the hard disk drive ver- 
sion of the MultiSpeed is well designed 
and easy to use. Unlike the Vectra, it is 
light, relatively small, and convenient to 
use out of the office. 

It is also nearly as convenient to use as 
a desktop machine as the Vectra is. The 
backlit LCD screen removes in seconds 
to allow the MultiSpeed to support a stan- 
dard ССА monitor. The keyboard is ex- 
cellent, and, like the Vectra, the Multi- 
Speed supports a separate numeric 
keypad, although its location is slightly 
less convenient—above the keyboard 
rather than next to it. 

The external monitor plugs into a 9-pin 
connector on the rear of the computer. 
Also located on the rear are a standard 
parallel printer port, a 25-pin serial port, 
and a floppy disk drive expansion con- 
nector. The rear panel also has a switch 
that controls the speed of the processor so 
you can switch between 4.77 MHz (for 
compatibility with the original IBM PC) 
and 9.54 MHz. There is also a reset 
switch on the rear. The connectors are 
protected by small plastic covers that look 
like they would get lost easily. 

Included with the MultiSpeed are 
cables that allow the use of Zenith and 
Toshiba external 5'4-inch floppy disk 
drives, and a cable that lets you connect 
the machine to an IBM PC so the PC can 
use the MultiSpeed's disks. This permits 
considerable flexibility in transferring in- 
formation to and from the MultiSpeed. 

The MultiSpeed's 3%-inch floppy 
disk drive is located on the right side of 
the machine. This drive supports the 
standard 720K-hyte MS-DOS format for 
3%-inch drives—the same format that 
Data General, Zenith, and Toshiba use 
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WORD PROCESSING NEC HP DATABASE NEC НР 
XyWriteill- 3.52 ^ Med. Large Med. Large dBASE + 1.1 


Load МА :25 N/A :28 Copy 3:51 3:06 
Word count :10 1:17 :10 1:19 Index :32 :29 
Search/replace :17 1:10 :19 1:15 List 4:27 3:18 
End of document 05 :44 05 :47 Append 6:49 §:31 
Block move :33 :33 24 2 Delete :08 :06 IBMPC 1.8 
Spelling check S31 3:54 5:34 4:17 Pack 4:12 3:30 
Microsoft Word 4.0 Count :24 :24 IBMPCAT 5 
Cursor move 5:41 :31 Sort 3:06 2:36 
Forward detete 1:27 :57 
Aldus PageMaker 1.0a Index: .58 .69 
Load N/A! МА! 
Change/bold N/A N/A ENGINEERING/SCIENTIFIC NEC HP 
Align right N/A N/A AutoCAD 2.52 
Cut 10 pages N/A N/A Load SoftWest 9:30 9:41 
Place graphic N/A N/A Regen SoltWest 8:01 9:01 
Print to file N/A N/A Load St. Pauls 2:37 2:40 
Regen St. Pauis 2:07 2:25 
Index: 73 1.262 Hide/redraw 1:41:15 1:53:57 
STATA 1.5 
SPREADSHEET NEC HP Graphics 3:21 3:36 
Lotus 1-2-3 2.01 ANOVA 2:21 2:30 
Block copy :12 :14 MathCAD 2.0 
Recalc :05 '05 IFS 800 pts. 4:22 4:49 
Loag Monte Carlo :56 :59 FFTAFFT 1024 pts. 5:14 5:45 
Recalc Monte Carlo :24 :27 — eee Li 
Load rlarge3 :14 :15 Index: .32 .29 Word 
Recalc rlarge3 :04 :04 Processing 
Recaic Goal-seek 12 13 COMPILERS NEC HP 
Microsoft Excel 2.0 Microsoft C 5.0 
Fill right :15 :19 XLisp compile 14:03 15.02 Database 
Undo fill 6:16 6:58 Turbo Pascal 4.0 LI 
Recalc «:01 «:01 Pascal S compile :19 17 
Load rlarge3 1:25 1:20 ———————————————— À  — Spreadsheet 
Recalc rlarge3 :05 :05 Index: .65 6 
i Scientific 
Index: 1.01 .97 Engineering 
! No mouse, Г] 


2 The result for the Word cursor move test gives the Vectra a higher overall index than the IBM PC AT for word processing. 
Indexes show relative performances; for all indexes, an 8-MHz IBM PC АТ = 1; graphs are based on indexes. 


Compilers 


CPU NEC HP DISK /O NEC HP VIDEO NEC HP 
Matrix 18.71 21.53 Нага Seek* Text 


String Move Outer track 9.18 9.16 Mode 0 23.34 19.61 
Byte-wide 116.54 118.67 Inner track 9.20 9.22 Моде 1 23.38 19.61 
Word-wide ; Half platter 23.10 23.05 Mode 2 25.54 21.09 

Odd-bngd. 116.54 118.69 Full platter 27.68 27.72 Mode 3 25.52 21.07 
Even-bnd. 58.27 59.38 Average 17.29 17.29 Mode 7 23.45 18.78 

Sleve 104.32 113.86 DOS Seek Graphics 

Sort 121.66 132.62 1-sector 16.84 17.33 Mode 4 6.88 7.52 

———————— B-sector 47.94 49.42 Mode 5 6.88 7.52 

Index: .88 6 File /O* Mode 6 7.45 8.13 

Seek .49 -37 Mode 13 МА NIA 

FLOATING Read .060 .058 Mode 14 N/A N/A 

POINT? NEC HP Write .061 .054 Mode 16 МА М/А 

. Math МА МА 1-megabyte — — 
Error? МА МА Write 16.79 13.47 Index: 6 6 

Sine( x) МА N/A Read 13.97 10.05 
Error МА МА = ——_—— 

e*t МА М/А Index: 6 58 
Error МА N/A 

! All figures were generated using the 8088/8086 version of Small-C (16-bit CONVENTIONAL 
integers). BENCHMARKS 

2 The floating-point benchmarks used 8087-compatibie instructions only. NEC HP 

3 The errors reported for the floating-point benchmarks indicate the difference LINPACK 8846 9739 

а Times reported by the Hard Seek and DOS Seek are for multiple seek (MFLOPS) 0024 0022 
operations (number ol seeks performed currently set to 100). : ” 

$ Read and write times for the File VO benchmarks are in seconds per Kbyte. Onrystone (MS C 5.0) 

® For the Livermore Loops and Dhrystone tests only, higher numbers mean (Dhry/sec) 1164 1066. 
taster performance. 


ipti the benchmarks, see "Introducing the New BYTE Benchmarks" on page 239. 
For а full description of the и ndr. v Verg. en 


А TALE OF TWO LAPTOPS 


for their laptops. The 20-megabyte hard 
disk drive is hidden deep in the machine. 

The MultiSpeed's computing power 
comes from NEC's 9.54-MHz V30 
microprocessor. There is no provision for 
an 8087 math coprocessor. The first 
126K bytes of the 640K-byte memory is 
low-power CMOS RAM that stays 
powered up by the battery and can be 
used as a nonvolatile RAM disk. The 
RAM disk software is included with the 
system. 

The 2200-milliampere nickel-cad- 
miurn battery that powers the MultiSpeed 
when it's being used as a portable is be- 
neath an easily removed cover just behind 
the screen. It is designed for quick re- 
placement, making its short life some- 
what less of a problem. Still, you can 
expect only an hour or two of operation 
using both the hard disk drive and the 
screen backlighting. 

The MultiSpeed gets its name from its 
ability to operate at two different speeds. 
This function is controlled by a DIP 
switch on the rear panel of the machine. 
While there was once a need for the 
slower speed to satisfy some copy-protec- 
tion schemes, the problem seems to have 
disappeared; although a few games still 
operate properly only at the slower 


Travel 


The WorldPort 2400™ and the WorldPort 
1200™ modems are the perfect travel 
companions for your portable computer. 
They work virtually anywhere in the world, 
including hotel rooms and phone booths, 
allowing you to connect in a few million 
more locations than other modems. 


With features superior to internal units, 
the WorldPort line of modems is the smart 
choice for all your communication needs. 
WorldPort modems operate from their own 
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speed, the multiple-speed capability 
seems to be of questionable value. 

Included with the MultiSpeed is a col- 
lection of ROM-based applications. The 
machine's 512K-byte ROM contains Tel- 
com, Outliner, Filer, Dialer, Notepad, 
and Setup. The machine has sockets for 
four additional ROMs beyond the two that 
contain the applications. 

A dedicated key, labeled “Рор-ир” on 
the keyboard, invokes these applications. 
When the key is pressed, a menu appears, 
and you select the program you want. The 
machine normally has these applications 
enabled, along with the RAM disk, but 
you can clear them out of memory if you 
need the space. In addition to the ROM 
software, the MultiSpeed also includes 
MS-DOS 3.2, and there is a help key that 
produces ROM-resident help screens for 
the built-in applications. 


On the Road with the MultiSpeed 

The MultiSpeed HD is built for the con- 
venience of the person who must use it 
while traveling. This machine fits well on 
the tables in First Class on a DC-10, and 
its weight is within their capabilities. The 
screen was easily visible under any 
lighting conditions I encountered while 
traveling. Unfortunately, the short bat- 


interna! battery, drawing no power from your 
laptop. Cutting edge technology brings you 
features such as Bell and CCITT standards, 
direct connect and acoustic interface (300 
and 1200 bps), tiny size and a tiny price. The 
WorldPort 1200™ can be easily upgraded to 
2400 bps and both the WorldPort 2400™ 
and the upgrade come with Carbon Copy 
PLUS™ communications software. 


Find out more about the travel companions 
that won’t tie down your portable computer. 


WorldPort 1200 and WorldPort 2400 are trademarks of Touchbase Systems, Inc., Carbon Copy PLUS is a trademark of Meridian Technology Inc. 


tery life limits your productivity on a 
long flight. 

The MultSpeed also works well in 
hotels and offices. The external power 
supply can use 50- or 60-Hz power from 
100 to 220 volts. In short, you can use it 
anywhere. Its relatively small size and 
light weight make it easy to carry while 
traveling, and its rugged fabric case is 
well designed. 

The machine’s use is enhanced by the 
excellent manuals that have become one 
of NEC’s strong points. The four man- 
uals are clearly written, well illustrated, 
and very helpful to users who find them- 
selves with questions in places where 
they can’t ask for help. 


Similar Performance 

A quick look at the benchmarks (see the 
graphs on page 128A) shows that these 
two machines perform similarly, despite 
the difference in CPU speeds. It’s clear 
that the Vectra operates without wait 
states, negating much of the Multi- 
Speed’s potential speed advantage. Still, 
the MultiSpeed is slightly faster in all the 
standard CPU benchmarks. This can be 
attributed primarily to its slightly higher 
clock speed. 


continued 


Call us today for more information about 
the WorldPort line of modems, or the name 
of your nearest dealer, at 800-541-0345. 
(in New York, 516-261-0423.) 


Touchbase Systems, Inc. 
160 Laure! Avenue 
Northport, NY 11768 
(516) 261-0423 
TELEX: 6502848020 
FAX: (516) 754-3491 
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The easy to set net. 


The only thing easier than installing a 


PC/NOS™ Network Kit — is using it! What 


more can you say about a complete 


four-user network that costs only $1395? 


Plenty! 

The powerful, full-featured 
PC/NOS LAN operating system 
meets all your workgroup or 
business networking requirements. 
Yet spares you the difficulties of 
intricate set-up and operation — 
especially if you're just getting into 
networking. 

Easy to set. You can install the 
PC/NOS Network Kit in less than 


an hour. Just connect your com- 
puters and peripherals. Then load 
the PC/NOS software. It's that easy! 
And even easier to operate. 
PC/NOS' advanced software tech- 
nology allows you to fully utilize all 


the equipment on your network 
from any network station. And you 
can control it effortlessly with in- 
dustry standard PC-DOS™ or 
MS-DOS™ commands. You can 
even add the capability to share 
modems as well as access SNA and 
X.25 networks. 

Get the best net net. Corvus' 
PC/NOS Network Kit makes more 
business sense out of fewer business 
dollars. A complete four-user net- 
work for only $1395. 

Connect with Corvus. The 
PC/NOS Network Kit is not only 
easy to set, it's also easy to get. Just 
contact your local dealer or call 
1-800-4 CORVUS. Corvus Systems, 
Inc., 160 Great Oaks Blvd., San Jose, 
CA 95119-1347. 


1-800-4 CORVUS 


Tbe Corvus PC/NOS Network Kit functions as 
a complete starter kit for four users, yet can 
expand easily up to 64 users witbout baving to 
upgrade tbe operating system. Just order addi- 
tional cards at a cost of $149 each. Tbe $1395 
Kit consists of PC/NOS network software, four 


Omninet/I interface cards and cable. 


PC/NOS is a lrademark of Corvus Systems, Inc. 

PC-DOS is 3 trademark of International Business Machines, Inc. 
MS-DOS is a trademark of Microsoft, Inc. 

© Copyright 1988 Corvus Systems, Inc. 
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The two machines split wins in the 
hard disk tests, with the Vectra coming 
out slightly ahead in the tests that go 
through the operating system for disk ac- 
cess. The screen display tests came 
through with another split, with the 
MultiSpeed a bit faster in graphics and 
the Vectra much faster at displaying text. 

Although the Vectra turned in a slight- 
ly higher overall score in the applications 
benchmarks, these tests also failed to de- 
liver a strong winner. Some of the appli- 
cations, such as Excel, Lotus 1-2-3, and 
AutoCAD, showed the MultiSpeed to be 


Э PASTBUCKS (191) Home finance package. 

2) PRO PC-ACCT (528) Integrated G/L. А/К. А/В 

- CK-CHECKBOOK V3.1 (79) Personal finances. 

7 SBAS V1.3 (270) Small business accounting system. 
7) PC.PAYROLL V2.3 (464) Menu driven. 190 emp тах. 


7 EZ-FORMS Rev. C.24 (68) Forms generator pkg. 

J EASY PROJECT V1.2 1440) Project mgmt. system. 
7 BUSINESS LETTERS (303 & 304) 650 letters. 

7 MR. BILL V3.2 (311 - 312) Time & billing package. 
2 RENTAL PROPERTY (318) Renta! activity mgr. 

73 SLICWORKS (321) Framework clone. 

=) FINANCE MANAGER V4.0 (77) Accounting package. 
= PC TICKLE (1462 Calendar, reminder. planner. 

= REAL ESTATE ANALYST (83) Menu driven. 

7 DOCKETMINDER V1.2 (448) For iawyers/law firm. 


COMMUNICATIONS 


2 RBBS BULLETIN BOARD V15.1 (290 - 292) 13 disks) 
7 QMODEM V3.1 (293 & 294) Modem program. 
= PROCOMM V2.42 (53454) Menu driven modem pkg 


DATABASE 


5 FILE EXPRESS V4.01 (33 а 34] Easy database. 
3 WAMPUM V3.1B (37 А 38) dBase Ш clone. 

3 PC-FILE + V2.0 (493 - 495) Excellent database:. 

7] 4СЕМЕКАТЕ (811) Source/screen code generator 


EDUCATION 


7 COMPOSER (3) Create. play. edit & print music. 
Z3LETTERFALL V1.1 (119) Touch-typing tutor. 

ЭТНЕ WORLD (127) Мара of the world. CGA required. 
J FUNNELS а BUCKETS V2.0 (130) Learn. Ages 5-10. 
7j AMYS 1ST PRIMER (133) Age 4-8. CGA & Basic req. 
7 POLYGLOT V6.01 [139] Vocabulary builder. 7 & up. 


7 ANIMAL MATH (181) Ages 4 & 3 ССА 3 


7 BLACKJACK TUTOR (85) Best blackjack tutor avail. 
7 MONOPOLY V6.7 (106) Graphics. CGA req, 

7 DUNGEONS а DRAGONS V1.1 (205) 

= LAS VEGAS (116) CGA req. Basic on some 

13D CHESS V1.01 (215) 2D & ЗО chess game. 

7 SOLITAIRE (211) 4 games. ССА req. 

3 SUPER PINBALL (212) 5 games. CGA req. 

7 WORDPLAY (367) Wheel of Fortune Clone. CGA req. 


GRAPHICS 
= FINGERPAINT V2.0 (282) Easy. like Macpaint. 
7 LIGHTING PRESS (268) Printmaster clone. 
= CALENDAR CREATOR (350) Create your own. 
7 PRINTMASTER+ GRAPHICS (3189) 3 lIbraries. 
7) PRINTSHOP СВАРНКЗ (320) 3 libraries. 
= PRESENTATIONS V2.0 (446) Create demos. 
7 DANCAD Зр V2.0B (424 & 425) 2D/3D drafting pkg 
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FREEWARE 


ONLY $2.99 PER DISK ONLY $2.99 PER DISK 


Public Domain & Shareware for IBM and Compatibles - DOS 2.1 or higher 
Programs and utilities for all your computing needs 


the faster machine. Others, notably 
dBASE III Plus and Word, favored the 
Vectra. It is important to note that the re- 
sults of the Vectra running Word show a 
level of performance not supported by 
other tests. It looks like the Vectra's key- 
repeat rate and graphics display con- 
nected perfectly with Word to make the 
HP computer a real screamer on this 
application. 

While the benchmarks didn't show 
either computer to be clearly superior to 
the other, they did show that both com- 
puters perform well. Both machines con- 


MISCELLANEOUS | 


7 STRESS а SHRINK (74) Diagnose vourself. 
= ASTROLOGY V9.3 (284) Astrology pkg. 


LANGUAGE 


= "С" TUTOR (22 а 23) 14 lesson tutorial. 
= "C" LANGUAGE V2.1 [299 а 300) Complete. 
^ TURBO PASCAL TUTOR (20) Tutor w/ samp. 


SPREADSHEET 


7LOTUS 123 PROGRAMS (28 - 32) 15 disks! 
3 LOTUS 123 TUTOR (177) Requires Lotus. 
JAS EASY AS V3.0 (302) Lotus cione. 


UTILITIES 
7 DISK COMMANDO V2.0 (218 & 219) Norton's Ad- 
vanced Utilities clone. Many features. 
2 SIM-CGA (220) Simulate CGA graphics card. 
= DOS HELP 3.XX (255) - Help screen (or DOS. 
7 DOS TUTORIAL V4.2 (256) A Mus. 
J PC MAGAZINE (277) Over 30 great utilities. 
7 DESKMATES V 1.01 (278) Sidekick utility. 
7 AUTOMENU V4.01 (280) Menu system. 
718 V2.1 ($09) Letter quality / multiple fonts. 
LASERJET FONTS V2.71 (471 & 472) Over 30: 
= EGA UTILITIES (260) Miscellancous utilities. 


WORD PROCESSING 


5 SIDEWRITER (6) Sideways printing. 

=] RELIANCE MAILING LIST V2.0 (161) Easy. 

7j PC-WRITE V2.71 (9 & 10} Great word processor. 
7 GALAXY V2.3 (11) Easy word processor. 

7) PC TYPE- (373 - 375) 13 disks! Bulttonware. 

3) LETTERHEAD V1.1A (69) Create your own! 


poer ORDERFORM ^ О 7^ 
! NAME 
i ADDRESS 
! CITY ST ZIP 
! PHONE ( ) 
# of disks а 52.99 ea z 
Calif. Sales Tax 16.596) * | 
Shipping & Handling = 3.00. 
TOTAL nm $ cagseere2 


Mai! order & check or money order to: 
California FREEWARE 
1466 Springline Drive 
Palmdale. СА 93550 
(805) 273-0300 
Call or write for free catalog. We have 
over 500 disks in our library. 


Avallabic on 3.5" media - 33.99 ea. & $3.00 SH 
We do not accept VISA or MC. 
A Divialon of PC Plus Coneulting. 
BYTE-68B / 
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sistently ranked closer to the IBM PC AT 
than to the IBM PC. 


A Winner on Convenience 

In terms of convenience, there is a signif- 
icant difference between the machines. 
On one hand, there is the massive Vectra 
with its full-size keyboard and long bat- 
tery life. On the other hand is the conve- 
nience of the MultiSpeed, tempered by its 
short battery life. 

The Vectra's strengths make it a good 
solution if you need a machine that works 
well as a desktop computer but must oc- 
casionally be taken out of the office. The 
key word here is "occasionally." The 
lack of backlighting makes using the Vec- 
tra a chore in the field. 

The Vectra's size and weight also con- 
spire against its usefulness. The battery is 
again partly the culprit, but so is the 
placement of the numeric keypad, which 
is located in the same place as the keypad 
on desktop machines. Nice, but I'm not 
convinced it's worth the cost in space and 
weight. The MultiSpeed's keypad works 
quite well located above the letter keys, 
and it allows for a much more compact 
machine. 

The MultiSpeed performs nearly all 
the functions that the Vectra does, and it 
works equally well as a desktop machine, 
except that it does not support an EGA 
monitor. In addition, unlike the Vectra, 
the MultiSpeed is a willing traveler. It 
can be used conveniently out of the of- 
fice, although, because of the short bat- 
tery life, it cannot be used for long. 

In spite of the battery-life problem, the 
MultiSpeed's usability and portability 
make it one of the best laptops available. 
Clearly, a great deal of thought went into 
meeting the needs of laptop users. If I had 
to make a choice between the MultiSpeed 
and Vectra, I'd choose the MultiSpeed. 

There are other choices, however. If 
you're willing to live with a couple of 
extra pounds, the highly regarded Zenith 
Z-183 provides the best of both worlds. It 
has a screen the size of the Vectra's that's 
as easy to read as the MultiSpeed's. Its 
keyboard is not as good as the Vectra's or 
the MultiSpeed's, but its battery life is 
nearly as good as the Vectra's, lasting 
nearly 5 hours in the latest tests I per- 
formed. There's also the T3100/20 from 
Toshiba, which gives you all the perfor- 
mance of the IBM PC AT, with an 80286 
and a fast hard disk drive, but which has 
no battery. For me, it's a toss-up between 
the MultiSpeed and the Zenith. Ш 


Wayne Rash Jr. is a member of the profes- 
sional staff of American Management 
Systems, Arlington, Virginia. He consults 
with the federal government on micro- 
computers and communications. 


When your basic 


quantum leap 15$ 
Just not enough: 


PRoBaAs. 


Professional Basic 
Programming Library 


ProBas is а library of routines that kicks 
QuickBASIC and BASCOM into 5th gear and 
gives you powers and abilities far bevond 
those of mortal men. It's the greatest thing 
since sliced bread and if you don't get it today, 
your hard disk will crash in retaliation So 
much for the hype, now down to brass tacks: 


e 232 routines (226 in Assembly) 
@ 800 page 3-part manual 

9 Full-featured windowing 

e Screen snapshots 

e Virtual soreens in memory 

e Lightning-fast file I/O 

ө Access EMS as files or arrays 
e Full mouse support 


Plus 200 essential services from directory and 
equipment routines to handy string, date, time, 
and input routines. 


Sick of running out of string space? Store 
hundreds of K in numeric arrays or megabytes 
in EMS arrays. Tired of using a kludgv SHELL 
to DIR to read a directory? Scan subdirectories 
using svild-cards and store thousands of file 
names, dates, and times. Wish you could drag 
a window containing text or a menu around 
the screen with a mouse? It's easy! 


ProBas virtual screens allow you to draw full 
or partial screens to memory, and then snap 
them on in an eyeblink- faster and without 
the limitations of PCOPY. Draw and store 
hundreds of pull-down menus or help screens, 
each in its own array, ready to be displayed 
anywhere on the screen at assembly speeds- 
vou just can't get any faster. 


ProBas gives you a complete set of blazingly 
fast file routines. Read or write up to 64k 
chunks of data at a clip, with file locking and 
error handling so that you can even use them 
in su You'll never want to use 
BASICs file VO again! No royalty and not 
сору protected. For al versions of 
QuickBASIC and BASCOM including BASCOM 
60 for OS/2. Just $99. 00! 


Add $3.00 per йет (S7.00 Canada) for shipping. 
Trademarks: РгоВаз, РгоВа!. ProScreet Наттейу 


Computer Services. Inc. QuckBASIC. BASCOM 
Microsoft Corp. 
Circle 123 on Reader Service Card 


PROBAS. 
TooLKIT 


The ToorKir is a collection of assembly and 
BASIC modules that use the ProBas librarv 
to save you even more hours of grunt work 
Call a ring, bar, pop-up, or pull-down menu. 
Pop up а mini-word processor with word- 
wrap ina window. Make file I/O faster with b- 
tree i гой get 


e Dozens of Menu Generators 

e Fast B-tree indexing 

e Mini-editor with word-wrap 
e Patoh .EXE files 

ө Protected storage areas 

e Display text files in windows 
e Julian date routines 

ө Documented BASIC source 


Plus dozens of powerful, casy to use routines 
that help conserve the most valuable asset of 
all-- your time! Just $99. ОО! 


ProScrEEN. 


Professional Screen 
Management System 


ProScreen is a full-feanired screen generator 
editor that will save you more d and 
coding time than you ever thought possible. 
PRoScREEN works with screens like a word 
processor works with text to provide 
complete control over screen characters, 
placement and colors. Edit up to 3 screens at a 
time and perform block moves, block copies, 
merge and cut and paste operations- cven 
between screens-- with ease. 


Use PROSCREEN to prototype designs, create 
full or partial screens for import via ProBas, 
or create input screens that have up to 130 edit 
fields per screen. You can even take snapshots 
of other applications, edit them, and produce 
demos and working tutorials PROScREEN 
comes with subroutine source, extensive on- 
line help and a 285 page 3 with rurorial 
and reference. Just $99. 00. 


HGMMERLy 


COMPUTER EE WE COMPUTER SERVICES, INC. INC. 


8008 Sandy Spring Road e Laurel, Maryland 20707 Sandy Spring Road e Laurel, 


PROBAS. 


TeLeComm Тоо! Кат 


The ProBas ТегЕСомм TooLKiT is a 
collection of high-level communications 
modules that vou plug into your code to 
provide popular file transfer protocols, 
terminal emulations, auto-dialing, phone data 
Базе, login scripts and more. Plug just the 
routines you need into your programs. 


e Xmodem/Modem'7/Xmodem-1k 
ө Ymodem (single and batch) 

e CRC-18 and Checkeum 

e VT52, VT100, ANSI BBS etc. 
e Auto Dialer & data base 

è Script language support 

ө Full terminal program 

e Documented BASIC source 


The TeveComm TootKit comes with a 
detailed manual and a full terminal program in 
BASIC. Just $75.00! 


ProRer. 


On-Line Help 
For ProBas» 


PRoREF is three products in one-- a 

help system for the 232 routines in РкОВА н, 
pop-up help for your routines, and an 
extension of the QuickBASIC p 
environment. See the calling syntax and help 
for any ProBas routine, or any of your 
routines, with just a few keystrokes or mouse 
clicks. Pop-up an ASCII chart, calculator, 
keyboard scan code module or almost any 
DOS program via hockey. Just $50. ОО! 


Our money-back tee assures you the 
highest quality and our technical suppor staff 
is always ready to help. Try our BBS at (301) 
953-7758 or give us a call at: 


(301) 953-2191 


Maryland 20707 
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. HARDWARE REVIEWS 


Revitalize Your Old AT 


The dream of every computer 
owner is to take the old machine 
and make it run faster, give it 
more versatility, keep it com- 
patible with current software, 
and do all that for very little 
money. Most owners, however, 
just replace the old machine with a newer 
model. While the price of 80386-based 
machines has dropped over the last year, 
you can still expect to pay $3000 and up 
for the privilege of owning one. And if 
you've set your sights on the high end of 
the market (such as the Compaq Deskpro 
386/20 or the IBM PS/2 Model 80), you 
can expect to pay over $10,000. Equip 
these high-end models with big, fast hard 
disk drives and lots of memory, and the 
price reaches the $20,000 range. In addi- 
tion, you absorb the cost of your old AT, 
which just languishes in the background 
once you've bought an 80386 machine. 
There is an alternative. You can re- 
place the original motherboard in your 
computer with a newer 80386 mother- 
board. With a 32-bit processor and 32-bit 
data and address paths, an 80386 ma- 
chine can give you a tremendous perfor- 


Fortron 386 
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Don Crabb 


Four 80386 replacement 


motherboards significantly improve 


your AT's performance 


mance advantage over an 80286-based 
system. These motherboards typically 
cost about $1500 and up—less than a full 
80386 system but more than an 80386 ac- 
celerator card. They offer better perfor- 
mance than accelerator cards, however, 
because combining an accelerator card 
and an older AT motherboard can create 
an I/O bottleneck. 

Many of the early 80386 boards (such 
as the Intel iSBC 386 AT) did not take ad- 
vantage of very-large-scale-integration 
(VLSI) custom chips; consequently, they 
were crowded designs whose perfor- 
mance was far below the predicted level. 
That has all changed in the last several 
months; A whole slew of 80386 replace- 
ment motherboards for PC XT and PC 
AT chassis has appeared. 

For this review, I looked at four 80386 
motherboards made for AT-style chassis: 


the Fortron 386, the Micronics 
386, the Turnpoint 386, and the 
Whole Earth Electronics (My- 
lex) 386. These boards are de- 
signed to improve the overall 
performance of your AT by 2 to 
4 times by executing instruc- 
tions on a faster 16- or 20-MHz 80386 
chip. They also supply additional fast 32- 
bit RAM that can be used to further in- 
crease system performance while main- 
taining compatibility with DOS 3.x and 
your applications software. 

These boards replace the existing 
motherboard in your AT. Basically, you 
must disembowel your АТ to install one 
of the boards. They have the usual com- 
plement of slots (32-bit, 16-bit, and 8-bit), 
plus keyboard connectors, a keylock, 
LED connectors, jumpers, a battery- 
powered clock/calendar, coprocessor 
sockets (for 80387 or 80287 chips), and a 
power supply connector that you'd expect 
to find in any AT-style motherboard. 


AT Chassis Required 
Besides upgrading an AT, you can easily 
build your own 80386 machine around 


one of these boards by adding a power 
supply (185 watts or greater), a generic 
AT chassis, an AT-style keyboard and 
cable, a combination floppy disk drive/ 
hard disk drive controller, a floppy disk 
drive, a hard disk drive, a speaker, a key- 
lock, a turbo switch, and status LEDs, 
plus a monitor and an ЕСА or УСА video 
card. All you'd have to add to this mix is 
DOS 3.1 or higher, and you'd have a fast, 
inexpensive 80386 machine. 

Some of the boards come with 32-bit 
memory standard on the board itself, 
while others come with their standard 
RAM on a 32-bit plug-in card. In any 
case, each board I tested came with a 
minimum of 1 megabyte of 32-bit RAM. 

But if you're not up to building a new 
system from scratch, these boards will 
function nicely in most AT-style com- 
puters. As long as your machine's 
motherboard conforms to the AT's 
motherboard form factor (roughly 12 
inches by 13 inches), you should be able 
to install any of these boards as an up- 
grade replacement. Your only other con- 
sideration is your keyboard; if it's not 
AT-compatible, it may not work with the 


particular keyboard ROM BIOS installed 
in the motherboard you buy. Other hard- 
ware compatibility issues are minor, 
since you are giving up your existing AT 
motherboard in favor of a new system 
with new ROM BIOS, a new processor, 
new RAM, and so on. 


Not for the Novice 
Replacement motherboards are not for 
the timid or the novice, or even the casual 
board twiddler, and don't let anyone try 
to tell you otherwise. While these boards 
can boost your AT's performance, they 
can be very tricky to install and config- 
ure. I've been building and using com- 
puters for 20 years, and I can't imagine 
anyone thinking that the complete dis- 
mantling of an AT and installation of a 
new motherboard is "simple." The 
manufacturers of all the boards I tested 
caution against inexperienced people in- 
stalling these boards. Indeed, many of the 
80386 motherboards now on the market 
were originally sold only to OEMs be- 
cause of the difficulty of installing them. 
Typically, you have to ground the AT's 
chassis (with a grounded antistatic mat), 


yourself (using a wrist grounding strap), 
and the replacement motherboard (using 
an alligator clip wired to a separate 
ground) before you begin. Then you have 
to dismantle your current AT, noting 
where all the board connectors are lo- 
cated and how they're connected. 

The grounding process also has to be 
done carefully to avoid a ground loop that 
would reinforce any static problems. А 
ground loop is what occurs when you 
have more than one common ground for 
any electrical potential. You want only 
one true ground for any such potential. 
Ground loops tend to reinforce static ef- 
fects rather than dissipate them. The best 
situation is to run one true earth ground 
to each electrical surface you want to 
ground; such grounding is called an iso- 
lated ground. By definition, isolated 
grounds cannot result in ground loops. 

After dismantling your AT, you have to 
install the new 80386 motherboard in the 
chassis. Then you reconnect the power 
supply, install the disk controller, and re- 
install the disk drives, keyboard, key- 
lock, status LEDs, turbo switch and LED 
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Type 
Company 


Design Topology 
Components 


Size 


Software 


Options 


Documentation 


Price 
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Fortron 386 
80386 replacement motherboard 


Fortron Corp. 

2380 Qume Dr., Suite F 
San Jose, СА 95131 
(408) 432-1191 


Not specified 


Processor: 80386 running at 16 
MHz with one wait state; socket for 
optional 80387 or 80287 math 
coprocessor 

Memory: 2 megabytes of RAM 
standard on 32-bit plug-in memory 
card (no RAM on motherboard), 
optional 2- or 8-megabyte 
accessory memory card; Award 
Software or Phoenix Technologies 
386 ROM BIOS and keyboard 
BIOS 

Slots; Four AT-style 16-bit slots; two 
proprietary 32-bit slots for system 
memory; two XT-style 8-bit slots 
Other: Speaker, turbo switch, and 
LED connectors; keylock; AT-style 
keyboard jack supplied; standard 
AT-style power connectors 
supplied; two serial ports and one 
parallel port; real-time clock/ 
calendar with battery backup for 
system configuration CMOS RAM 
Warranty: One year 


12 by 13 inches; conforms to AT 
motherboard form factor 


ROMBIOS utility for running ROM in 
32-bit RAM 


2-megabyte DRAM memory board: 
$850 

8-megabyte DRAM memory board: 
$2650 

80287-8 coprocessor: $250 
80287-10 coprocessor: $289 
80387-16 coprocessor: $485 


The Complete Computer 
Companion; Motherboard Jumper 
Settings and Hard Disk Installation 
Guide 


With 2-megabyte DRAM card: 
$2250 


Inquiry 886. 
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Micronics 386 
80386 replacement motherboard 


Micronics Computers Inc. 
935 Benecia Ave. 
Sunnyvale, CA 94086 
(408) 732-0940 


Not specified 


Processor: 80386-20 running at 20 
MHz with zero wait states; 
compatibility speed operation at 
16, 8, 6, and 4.77 MHz; optional 
Intel 80287-8, 80287-10, 80387-16, 
or 80387-20 math coprocessor 
(test unit included an 80387-20 on 
a special daughterboard that also 
held the 80386-20) 

Memory: 1 megabyte of RAM on 
motherboard; optional 2-megabyte 
32-bit memory board; expandable 
to 10 megabytes with optional 8- 
megabyte 32-bit memory board; 
Phoenix 386 ROM BIOS; Award 
keyboard ROM BIOS; Award ROM 
BIOS and Phoenix keyboard ROM 
BIOS also available at no extra cost 
(board has sockets for both ROM 
BIOS and can be software- 
selectable as desired) 

Slots: Five AT-style 16-bit slots; two 
XT-style 8-bit slots; one 32-bit slot 
for proprietary RAM board 

Other: Speaker, turbo switch, and 
LED connectors; keylock; AT-style 
keyboard jack supplied; standard 
AT-style power connectors 
supplied; battery backup for CMOS 
configuration table and real-time 
clock 

Warranty: One year parts and labor 


12 by 13 inches; conforms to AT 
motherboard form factor 


RAM BIOS and ЕСА BIOS utilities 

for relocating BIOS into 32-bit RAM; 

MICEMM (LIM/EMS) software 

2-megabyte 32-bit memory board: 
5 

8-megabyte 32-bit memory board: 


$4995 
80387 adapter: $99 


386 System and Memory Board 
User Manual 


With 2 megabytes of DRAM: $2950 


Inquiry 887. 


Tumpoint 386 
80386 replacement motherboard 


Turnpoint America 

150 North Center St., Suite 224 
Р.О. Box 41334 

Reno, NV 89504 

(702) 786-4484 


Not specified 


Processor: 80386-16 running at 16 
MHz with zero wait states; optional 
B0287-10 math coprocessor 
Memory: Optional 2-megabyte 32- 
bit RAM board; AMI 386 ROM 
BIOS; optional Award or Phoenix 
BIOS; AMI keyboard BIOS 

Other: Speaker, turbo switch, and 
LED connectors; keylock; AT-style 
keyboard jack supplied; standard 
AT-style power connectors 
supplied; system support functions 
include seven-channel ОМА, 16- 
level interrupt, three programmable 
timers, and a real-time clock; 
CMOS RAM to maintain system 
configuration parameters, battery 
backup for CMOS configuration 
table and real-time clock 

Slots: Five AT-style 16-bit slots; two 
XT-style 8-bit slots; one 32-bit slot 
for proprietarty RAM board 
Warranty: One year parts and labor 


12 by 13 inches; conforms to АТ 
motherboard form factor 


None supplied 


2-megabyte 32-bit memory board 
with OK bytes of DRAM: $149 
802B7-10 coprocessor: $300 


80386 Motherboard User's Manual 


With OK bytes of DRAM: $1495 


Inquiry 888. 


REVITALIZE YOUR OLD AT 


Whole Earth Electronics (Mylex) 386 
80386 replacement motherboard 


Whole Earth Electronics 
1321 67th St. 
Emeryville, CÀ 94608 
(415) 653-7758 

(800) 323-8080 


Eight-layer 


Processor: 80386-16 running at 6 MHz 
or 16 MHz with zero wait states; optional 
Intel 80287-8 math coprocessor, running 
at 8 MHz or 10 MHz (can be externally 
clocked to run at 10 MHz) 

Memory: 1 or 4 megabytes of RAM (must 
be specified when ordering, since the 
board RAM is not field-upgradable); 64K 
bytes of 40-ns 32-bit SRAM cache; AMI 
386 ROM BIOS, rev. 09/03/87, with 
firmware setup and diagnostics, 
including real-time clock setup; AMI 
keyboard BIOS, version 6 

Slots: Six AT-style 16-bit slots; two XT- 
style 8-bit slots 

Other: Speaker, turbo switch, and LED 
connectors; keylock; AT-style keyboard 
jack supplied; standard AT-style power 
connectors supplied; system support 
functions include seven-channel DMA, 
16-lavel interrupt, three programmable 
timers, and a real-time clock; CMOS 
RAM to maintain system configuration 
parameters; battery backup for CMOS 
configuration table and real-time clock 
Warranty: 30-day unconditional money- 
back guarantee; one year parts and 
labor; extended warranty available 


12 by 13 inches; conforms to AT 
motherboard form factor 


None supplied 


80287-10 coprocessor: $309 
80387-16 coprocessor (requires 
daughterboard): $549 

80387-20 coprocessor (requires 
daughterboard): Call for price ` 
Daughterboard: $179 


Mylex 386 Manual 
With 1 megabyte of DRAM: $1595 
With 4 megabytes of DRAM: $3095 


Inquiry 889. 


(if you have a hardware turbo speed 
switch), speaker, external battery back- 
up, adapter cards, and so on before you 
can start the configuration process (1.е., 
setting DIP switches and jumpers, run- 
ning the ROM BIOS configuration rou- 
tines, and running any supplied utility 
programs). Plus, you may have to parti- 
tion and reformat your hard disk drive 
and reload your existing software and 
data from backups, since you may en- 
counter problems when using a hard disk 
drive formatted by your old system. 

Even with all these precautions, and 
with my experience, the Mylex board 
sold by Whole Earth Electronics man- 
aged to die a static-induced death and had 
to be replaced for this review. 


Minimal Instructions 
None of the documentation supplied with 
these boards will win any awards for in- 
formation or appearance. The manuals 
are for competent hardware jockeys who 
know all about address lines, dynamic 
versus static RAM (SRAM), and mem- 
ory interleaving. At that level, they are a 
minimal success. Still, as a card 
member of the Hardware Jockeys of 
America, I wished for even more techni- 
cal information in the manuals. All of 
them could have used complete board 
schematics instead of the paltry drawings 
of gross topology that were included. 
The best of a mediocre lot was the 
Turnpoint manual. The worst was the 
Fortron, since it lacked any visual aids. 
Still, I'd rate none of the manuals above a 
minimally satisfactory level. For novices, 
these manuals represent a disaster wait- 
ing to happen: one more reason why inex- 
perienced people should not be turned 
loose with these boards. A dead AT will 
likely be the result. 


Looking at the Hardware 

All the boards are approximately 12 by 13 
inches, the AT motherboard form factor, 
so they all should fit into a standard AT- 
style case. Each board is predrilled for 
mounting according to the AT standard 
mounting stanchions. Each comes with 
an 80386 CPU chip, a number of 8- and 
16-bit slots, connectors for a keyboard 
and a speaker, a keylock, an external bat- 
tery (for the on-board clock /calendar), а 
power-on LED, and supporting circuit- 
ry. All the boards can support a floating- 
point coprocessor (80287 or 80387), but 
none of the tested boards supports the 
Weitek WTL 1167 chip. 

The Micronics board came with an 
80386 running at 20 MHz and included 
an optional 20-MHz 80387 math copro- 
cessor. The rest used 80386 chips run- 
ning at 16 MHz. The Fortron board has a 
socket for an 80287 or 80387. The Mylex 


board uses an 8-MHz 80287, while the 
Turnpoint uses a 10-MHz 80287. 

All the boards included at least one 32- 
bit expansion slot, except the Mylex 
board. Из 32-bit RAM cannot be ex- 
panded with external cards, so it is 
limited to on-board RAM (1 or 4 mega- 
bytes)—a significant disadvantage. Each 
board supported the 8-MHz I/O bus tim- 
ing common for ATs. 

The Mylex memory was composed of 
36 256K- by 1-bit dynamic RAM 
(ОКАМ) chips (including parity chips), 
for a total of 1 megabyte of DRAM, using 
120-nanosecond (ns) chips. Mylex also 
includes 64K bytes of 40-ns 32-bit high- 
speed SRAM that caches the entire 16- 
megabyte memory-address space, with 
no-wait-state caching, improving perfor- 
mance over an uncached processor. It is 
implemented with a write-through algo- 
rithm. The board comes with the 386 
ROM BIOS and keyboard BIOS manu- 
factured by American Megatrends Inter- 
national (AMI). Mylex does not include 
any software to relocate the BIOS or EGA 
BIOS to RAM. With 1 megabyte of 
DRAM, the board lists for $1595. 

System support functions of the Mylex 
board include seven-channel direct mem- 
ory access (ОМА), 16 levels of hardware 
interrupt, three programmable timers, 
and a real-time clock. CMOS RAM is 
used to maintain system configuration 
parameters. А battery backup for the 
CMOS configuration table and the real- 
time clock /calendar is included. 

The Fortron board ($2250) includes no 
RAM on the motherboard, but it has 2 
megabytes standard on a proprietary 32- 
bit plug-in memory card. I also received 
an extra 2 megabytes on a second mem- 
ory card. Each memory card has 72 120- 
ns 256K- by 1-bit DRAM chips (includ- 
ing parity chips). Each card arranged the 
chips into 1-megabyte RAM banks, with 
two-way interleaving between the banks. 
The Fortron board did not include any 
SRAM cache, and this lack affected its 
performance rating: It was the slowest of 
the boards running the benchmarks. 

Fortron equips its 386 motherboard 
with the Award 386 ROM BIOS and key- 
board BIOS. Fortron also includes a 
ROM BIOS utility that copies the slow 
system ROM onto the fast 32-bit RAM. 
The Fortron board comes with a real- 
time clock /calendar and a battery backup 
that also powers the system configuration 
CMOS RAM. 

The Micronics board came with 2 
megabytes of RAM on the motherboard. 
In this configuration, the board sells for 
$2950. The memory is composed of 72 
100-ns 256K- by 1-bit static-column 
DRAM chips (including parity chips). 
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Table 1: The Micronics 386, with its 20-MHz 80386, was the speed champ, comparing favorably to the Compaq 
Deskpro 386/20. The Whole Earth (Mylex) 386, Fortron 386, and Turnpoint 386, all with 16-MHz 803865, had 
performances comparable to the IBM PS/2 Model 80. 


Whole Earth 


(Mylex) 386 
80287-10 


IBM PS/2 
Model 80 
80387-16 


Micronics 
386 
80387-20 


Fortron 
386 
80287-10 


Compaq 
386/20 
80387-20 


Tumpoint 
386 


80287-10 


3626 
57.26 
1.62 
9.49 
6.45 
7.74 


3610 
56.1 
5.65 
22.1 
5.59 
5.93 


5705 
38.27 
1.10 
6.53 
3.88 
4.89 


Dhrystone" 
Fibonacci 
Float 
Savage 
Sieve 

Sort 


Disk access in BASIC 
Write 
Read 

BASIC performance 
Sieve 28 15 27 
Calculations 9.2 4.6 9.2 

Spreadsheet 
Load 
Recalculate 

System utilities 
40K File Copy 


5.5 
4.9 


4.8 7.1 
2.5 4.6 


1.8 
4.9 


0.7 
2.8 


1.8 
4.3 
1.8 


0.5 0.7 


For a description of the C language benchmarks, see "A Closer Look" by Richard Grehan 
in the September 1987 BYTE. All times are in seconds, except for the Dhrystone, which is 
in Ohrystones per second. The Disk Access benchmarks write and then read а 64K-byte 
sequential text file to a hard disk. Sieve runs one iteration of the Sieve of Eratosthenes. 
Calculations performs 10,000 multiplication and division operations. The Spreadsheet 


PC-DOS 3.3 and BASICA 3.3. 


“For the Dhrystone test only. higher figures denote faster performance. 


Included with the reviewed board was an 
additional 2 megabytes of 32-bit RAM on 
a proprietary plug-in card. The maxi- 
mum memory you can load on the acces- 
sory card, using 1-тераби chips, is 8 
megabytes, giving the Micronics board a 
maximum of 10 megabytes of 32-bit 
RAM. The Micronics board is the only 
one of the four I tested that uses static- 
column DRAM, like the Compaq Desk- 
pro 386/20, rather than two-way inter- 
leaved DRAM. 

Micronics includes a real-time clock 
and configuration CMOS RAM that are 
both backed up by a battery. The Micron- 
ics board supports operation at five pro- 
cessor speeds: 4.77, 6, 8, 16, and 20 
MHz. You can specify either the Phoenix 
or the Award ROM BIOS and keyboard 
BIOS when you order this board. For $50 
over the list price, Micronics will supply 
you with two sets of ROM BIOS chips: 
one from Phoenix, the other from Award. 
А nice touch. 

Micronics also includes both a BIOS 
and EGA BIOS relocation utility for mov- 
ing this code from the slower ROM to the 
faster 32-bit RAM. The Micronics board 
is also the only one I tested that includes a 
software assist for supporting the Lotus/ 
Intel/Microsoft Expanded Memory 
Specification (LIM/EMS) 2.0 using its 
32-bit extended memory. If you are plan- 
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ning to use OS/2, however, be advised 
that Intel hasn't yet written a driver that 
will allow the proper operation of LIM/ 
EMS software under OS/2. 

Turnpoint America's 386 motherboard 
included 2 megabytes of 32-bit DRAM 
on the board, composed of 72 120-ns 
256K- by 1-bit DRAM chips, with a two- 
way interleave. An additional 8 mega- 
bytes of 32-bit RAM can be plugged into 
the 32-bit expansion slot using propri- 
etary cards. With OK bytes of DRAM, 
the board sells for $1495; a 2-megabyte 
memory board with OK bytes is $149. 

The Turnpoint board also provides the 
usual seven-channel DMA, 16 levels of 
hardware interrupts, three programmable 
timers, and a real-time clock /calendar. 
Both the clock and its CMOS configura- 
tion RAM come with a battery backup. 
The Turnpoint board comes with the 
AMI ROM BIOS and keyboard ROM. 
Turnpoint does not include any BIOS re- 
location software. 

Other than design discrepancies (in- 
cluding the use of some custom VLSI 
chips) and the inclusion or absence of on- 
board RAM, these boards were remark- 
ably similar in appearance, location of 
connectors, and ease of installation. The 
Micronics board follows the design and 
layout of the Compaq 386/20 board (with 
the exception of Micronics' 387 daugh- 


tests load and recalculate a 100-row by 25-column Multiplan (1.06) spreadsheet. Tha 40K 
File Copy benchmark copies a 40K-byte Ме on the hard disk The BASIC benchmark pro- 
grams were run with MS-DOS 3.2 and GWBASIC 3.3 on aii the motherboards. The Com- 
paq Deskpro 386/20 ran MS-DOS 3.31 and GWBASIC 3.3. The IBM PS/2 Model B0 ran 


terboard), while the Fortron and Turn- 
point boards follow the Intel iSBC 386 
board layout. The Mylex board conforms 
to the design of the AMI 386 board. 

Although speed differences surfaced 
during testing, all these boards juice up 
the performance of a tired PC AT quite 
nicely. None showed excessive post- 
production engineering modifications, 
although the Mylex board did have a few 
new traces added after the substrate had 
been cast. Overall, each board has a 
solid, quality-built appearance. 


Compatibility Testing 

I tried every DOS-compatible application 
I could lay my hands on with these 
boards. That included all categories of 
applications: integrated programs such as 
Framework II version 1.1, Symphony 
2.0, SuperCalc 3 version 1, Lotus 1-2-3 
version 2.01A, Smart Software 3.10, En- 
able 2.0, and Open Access II version 
2.05; project management programs like 
Time Line 1.0, ABT Project Manager 
1.0, and Harvard Total Project Manager 
1.0; database programs like dBASE III 
Plus 1.1, Paradox 2.0, Unify 1.1, Infor- 
mix-SQL 1.1, Revelation 1.0, and Data- 
Flex 2.2; financial programs like Manag- 
ing Your Money 2.0 and Financial 
Independence 1.0; the CAD program 
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The best thing next to an 
IBM PC. Or any PC. 


me The economics of IBM ASCII displays. 


The affordable Models 310 and 410, when 
equipped with cartridges, offer PC terminal 
function for all multi-user PCs. That includes 
the IBM” RT-PC"computer and the IBM PS/2" 
family. 

Whats more, Models 310 and 410 offer 
many popular emulations. Optional cartridges 
provide leatures such as concurrent DEC" and 
PC connectivity, and auto dial. Both models 
come with a 3-year warranty. Add ап IBM 
Maintenance Agreement, and you'll get five 
years of IBM service for just $54. 


The ergonomics of IBM 
ASCII displays. 


They're not only economically 
attractive, they're easy to look at. 
Flat 14" screens offer non-glare 
m viewing. Green or amber/gold 
short-persistence phosphors produce crisp 
— character resolution. And each model uses the 
' advanced 102-key IBM keyboard. 


\ *Want more information? Just ASCII” 


For a free brochure and to find a dis- 
tributor near you, call 1-800-IBM-7257 
ext. 89. Or call your IBM Marketing 


Representative. === — == 


IBM rs a regislered lrademark. and PS/? and RT-PC are trademarks. of IBM Corporation. DEC is a trademark of Digital Equinment Corporation, > IBM 1988. 
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AutoCAD 1.1; word processors, includ- 
ing WordPerfect 4.2, Samna Word IV 
version 1.0, and MultiMate 1.0; several 
languages, such as Turbo Pascal 87 ver- 
sion 1.0, Microsoft FORTRAN 1.0, 
Microsoft C 4.0, and Lattice C 1.0; a sta- 
tistics package called Systat 1.1; and a 
number of other programs, including 
some shareware utilities, games, and 
communications programs. 

Without exception, each board ran 
these applications at the full rated 80386 
speeds of 16 or 20 MHz. AMI, Phoenix, 
and Award Software's 386 BIOS provide 
complete compatibility. A few old games 
and some custom programs, including 
Flight Simulator 1.0, wouldn't work on 
these boards at the full rated speeds. 

I also briefly tested each board's abil- 
ity to boot a Microsoft OS/2 system disk 
(version 1.02). Each booted the disk 
properly, except the Mylex board (OS/2 
needs 2 megabytes to operate, and more 
to run multiple applications). I also tried 
a beta version of database software for 
OS/2 on all but the Mylex board. It 
crashed frequently on the other boards. 
Since this beta software also crashed re- 
peatedly on an IBM PS/2 Model 80, it's 
not a fair test of OS/2 compatibility. 
Based on my testing and the availability 
of different ROM BIOS for each board, 
I'd say that each of these boards, given 
sufficient memory, will handle OS/2 and 
multitasking applications properly. 

I also had the chance to test each board 
with Microsoft Windows/386. Each 
board did the job properly, although I ran 
out of memory when I tried to open appli- 
cations on the Mylex board. 


Performance Results 

All benchmarks (see table 1) were run 
with the replacement motherboards in- 
stalled in the chassis of an 8-MHz IBM 
AT configured with a 30-megabyte hard 
disk drive (40-millisecond average access 
time), an IBM EGA card and enhanced 
color monitor, one 1.2-megabyte floppy 
disk drive, the combined IBM hard disk 
drive/floppy disk drive controller, and 
the standard AT keyboard. I used MS- 
DOS 3.2, GWBASIC 3.3, and Multiplan 
1.06 to run the benchmarks. 

I took advantage of every hardware and 
software performance assist available on 
each board when testing: If a board had 
an 80287 or 80387 coprocessor, it was 
installed and used. If a board came with 
utility software to move ROM and EGA 
BIOS code out of slow ROM chips onto 
the fast 32-bit RAM, I used it. In short, I 
tested these boards under their best possi- 
ble performance configurations, given 
the equipment I was supplied. I tested the 
Fortron board using an 80287-10 math 
coprocessor, since it did not come sup- 
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plied with one; I used the same 80287-10 
in testing the Mylex board, instead of the 
80287-8 supplied. Finally, I tested the 
Turnpoint board with its own 80287-10. 

The Micronics board was the fastest of 
the reviewed boards during benchmark 
testing. It ran away from the others, 
which is not too surprising considering its 
20-MHz clock speed, 80387-20 chip, 
and 100-ns static-column DRAM. It also 
effectively relocated ROM and EGA 
BIOS into the 32-bit speed RAM, using a 
special utility, RELOCATE.EXE. The EGA 
BIOS relocation was effective; it really 
helped ЕСА I/O performance. The ROM 
relocation speedup was not noticeable in 
my tests. 


The Turnpoint board was faster than 


the Mylex board, although not by a sig- 
nificant percentage, despite the Mylex 
board's 64K-byte RAM cache. The For- 
tron board proved to be the slowest of the 
group, although it still provided a sizable 
performance jolt to my test AT. The ROM- 
BIOS Fortron utility, for pulling the ROM 
BIOS into 32-bit RAM, had no effect on 
my benchmarks. Neither the Turnpoint 
board nor the Mylex board included a 
ROM BIOS copying utility aimed at im- 
proving performance. 


Recommendations 

If speed and raw horsepower were the 
only considerations, the choice would be 
Micronics. But making a choice purely 
on speed is a mistake because it ignores 
other buying concerns, the most impor- 
tant of which is value. If a replacement 
motherboard costs too much to buy, then 
all the performance in the world won't 
benefit you. For me, value is just as im- 
portant as performance, especially since 
the four boards I tested all made my tired 
old AT come to life. 

With these biases in mind, I picked the 
Turnpoint 386 board as my first choice in 
this group. The Turnpoint has the best 
manual, as well as the second best bench- 
mark times. It was about equally trouble- 
some to install as the other boards. Turn- 
point's technical staff was hard to reach, 
but knowledgeable the one time I got 
through. The Turnpoint board combines 
speed, RAM expandability (up to 10 
megabytes), and an attractive price 
($1495 with for a board with OK bytes of 
DRAM ). Overall, it was the best buy of 
the lot, combining solid performance 
with a good price. 

At $2950 with 2 megabytes of DRAM, 
the Micronics board was the most expen- 
sive one I tested, although that $2950 
buys a lot: an 80386-20 and an 80387-20, 
a choice of the Phoenix or Award ROM 
BIOS, and memory expandability to 10 
megabytes. The Micronics board per- 
formed much like the Compaq Deskpro 


386/20 in my benchmarks, and the tech- 
nical-support staff was reliable over the 
phone. The board also supports LIM/ 
EMS through a software assist—a feature 
the other boards lack. The Micronics 
board performed flawlessly during my 
tests. 

Although the Micronics 386 has out- 
standing performance, it's just too pricey 
compared to the other boards I tested. If 
Micronics could get the single-unit price 
down to. under $2000, it would easily be 
the pick of this litter. As pricing currently 
stands, the Micronics board checks into 
the number two spot on my preference 
list. 

The Whole Earth Electronics (Mylex) 
board was a decent buy in its 1-megabyte 
version at $1595, but the 4-megabyte ver- 
sion (the only other choice) was an ex- 
pensive $3095. The Mylex board was a 
fine performer, even though it ended up 
third in my benchmark tests. It comes 
with a 64K-byte processor cache—a per- 
formance plus that didn't shine during 
testing but might make an important dif- 
ference in day-to-day software use. 

The big advantage of the Mylex board 
is the company selling it. Whole Earth 
Electronics is an established company 
with a good reputation, and you can feel 
comfortable buying from it. Still, the 
Mylex 386 suffers from some perfor- 
mance compromises. The most impor- 
tant is the lack of a 32-bit expansion slot. 
You order the board with either 1 or 4 
megabytes of 32-bit RAM. In these days 
of OS/2 and expanded and extended 
memory support, 4 megabytes is often 
not enough. Since I'm a memory junkie 
even more than I'm a CPU speed freak, I 
already have some custom applications 
that can easily use more than 4 megabytes 
of memory, so the Mylex board is third 
on my list. 

The Fortron board was the second 
most expensive of the lot ($2250 with 2 
megabytes of DRAM), sported the most 
conservative board design, and afforded 
the slowest performance in this fast com- 
pany. Its conservative design will likely 
reward its purchasers by reliable perfor- 
mance and long life. Fortron also has the 
best technical support—which you may 
need, given the poor manual. I'd buy the 
Fortron board only if I was nervous about 
the long-term reliability of other boards; 
it ranked last on my personal preference 
scale. в 


Don Crabb is the director of instructional 
laboratories for the computer science de- 
partment of the University of Chicago 
and is a lecturer in the department and 
the college. His articles and reviews have 
appeared in industry magazines, news- 
papers, and journals. 
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The KODAK $\7500 Still Video Multidisk 
Recorder. imagine this: a library of photos, 
slides, charts, graphs, and other visuals cap- 
tured and stored on 2-inch magnetic disks; 
then, committed to a memory that will cross- 
reference them by subject, dates, uses, or other 
categories. A library instantly available for dis- 
play on color monitors for meetings, reviews, 
training, or reference. And imagine transmitting 
those images over telephone lines—in seconds. 
Or printing hard copies just as quickly. 

If you're intrigued by such advances in 
communications, investigate the $V7500 still 
video multidisk recorder, from the family of 
Kodak products that capture, store, display, 
print, and transmit high-quality video images in 
continuous-tone color. For more information 
and the name of a dealer who can arrange a 
demonstration, send the coupon or call 1 800 
44KODAK (1 800 445-6325), Ext 110. 


Imaging Innovations For The Workplace. 


BUSINESS IMAGES 
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Send me information on the products | have О Please have a sales representative contact me. 


checked. 
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Eastman Kodak Company | 
С. State — ZIP. 
Dept 412-L ny 
Rochester NY 14650 ла 
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This very fast 80986 based com uter 
utilizes advanced Cache memory an 
cial MN] mapping techniques to bring, 
jets 3А ран ota pie аа E. 


Aes 386A one Yep un унар prod- s. 
ucts of the year! Calling it, А 16- MHz, 
)-wait-state 80386 hot rod.” 

The Proteus 386A is perfect for CAD/ 
CAM, desktop publishing, file serving, 
data base management or multi-user and 
LAN operating 


The 286 Y pua S the fastest 
I2MHz computer around. It provides per- 
fect compatibility with an overall through- 


put of 10МН2. 
InfoWorld said of the Proteus 286GTX, 
“it is a superb value, scores high in our 
benchmark tests, and Proteus has the 
| best warranty and technical m 
This high speed 80286 based es 
is ideal for networking, CAD 
desktop publishing or business 
applications. $ 17 5 0 
ШАН... reae 
286СТХ standard features: 
• 80286 CPU, 12MHz, Ø-wait-state. 
® 32K Cache memory. 
* 1024К ВАМ. 
* Clock, calendar and battery backup. 
* Dual floppy and hard disk controller. 
• 200-watt power supply, 110/220V. 
* ROM based setup and diagnostics. 
* Socket for coprocessor. 
CPU • 2 serial and 1 parallel port. T 
1620MHz. Ø-wait-state. * 1.2МВ floppy drive. free replacement VV >" 
« 64K Cache memory. with 3.5° or 360K drive. | 
+ 1024K RAM expandable to 4MBof — |* Optional hard disk. See chart. 
32-bit RAM on systemboard. * 101-key enhanced keyboard. 
e Clock, calendar and battery backup. |” 15-month warranty on parts and labor, 
* Dual floppy and hard disk controller. | ° Free on-your-site maintenance. 
e 200 watt power supply, 110/220V. * 30 day, money back guarantee. 
* ROM based setup and diagnostics. — |^ Made in US.A. , 
© Socket for coprocessor. 286GTX monochrome system a 1997" 
* 2 serial and 1 parallel port. 286GTX EGA color system ...... 13A 
* 1.2МВ floppy drive. Free replacement 
with 3,5" or 360K drive. 
* Optional hard disk. See chart. 
• 101-Кеу enhanced keyboard. 
e 15-month warranty on parts and labor. 
* Free on-your-site maintenance. 
* 30 day, money back guarantee. 
* Made in US.A. 4 
386A monochrome „= 22842" 
386A EGA color system ......... "3229" 
*Monochrome systems include: 1477 Ф an 
high res. monitor and a 720x348 290.5 


Herc. compatible graphics card 


PROTEUS 286F 


IOMHz, Ø-walt-state 
. This 80286 based AT compatible is a 


ist, zero wait state computer roughly 
15% faster than our model 286E. 

PC Magazine sald, "The 286F К an ex- 
tremely fast 10МНт machine that does 
cor calde nici T 
with an aggressive support plan 
The 2B6F is perfect for network or busi- 


ness applications. $ 5149 5 


10МН? ........... 
286F standard — 
« 80286 CPU, 10МНа, @-wait-state. 
* 1024K КАМ. 
* Clock, calendar and battery backup. 
* Dual floppy and hard disk controller. 
• 200 watt power supply, 110/220V. 
* ROM based setup software. 
* Reset switch. 
• Socket for coprocessor. 
• 2 serial and 1 parallel port. 
• 1.2MB floppy drive. Free replacement 
with 3.5" or 360K drive. 
* Optional hard disks, See chart. 
* 101-кеу enhanced keyboard. 
• 15-month warranty on parts and labor. 
• Free on-your-site maintenance. 
* 30 day, money back guarantee. 
* Made in U.S.A. 
286F monochrome system ...... {742° 
286F EGA color system .......... 2129" 


THE PROTEUS TOTAL SATISFACTION 
pee GUARANTEE 


All of our een 
-% аге guaranteed to give 
\ 100 percent sain 
in every way. 
Return anything 
" purchased from 
us at any time during 
the first 3) days if it proves other- 
wise. We will replace it, refund your 
purchase price or credit your credit card, 
as you wish. In addition, there is a 
(5-Month warranty on labor and parts, 
Plus Free on-your-site service. If some- 
thing goes wrong with your Proteus com- 
puter during the first two months, we'll 
send a qualified technician. There's also 


‚а toll-free technical support hotline 


and a 24-hour electronic support line. 


24-HOUR CATALOG 
Just dial (201) 288-8577 using your 


| modem set to I200B/N/8/1. 


PROTEUS 286E Е 


ст, 286Е provides performance and 
value unbeatable by any other compora- 
bly priced machine. 

InfoWorld magazine sald, "For best 
machine іл power, the Proteus 286E is 
the dear winner. We recommend It." 


The 286E is ideal for ; 
1295 


home or office. 
* Clock, calendar and battery backup. 
* Dual floppy and hard disk controller. 
• 200 watt power supply, 110/220V. 
* ROM based setup software. 
• Socket for coprocessor. 
e 2 serial and 1 parallel port. 
• 1.2МВ floppy drive. Free replacement 
with 3.5" or 360K drive. 
* Optional hard disk. See chart. 
e 10]-Кеу enhanced keyboard. 
• 15-month warranty on parts and labor. 
* Free on-your-site maintenance. 
« 30 day, money back guarantee. 
• Made in U.S.A. 
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^ 
65ms $279.00 


100MB 
Maxtor 140МВ  I8ms $Сай 
Махю ЕСО 150/240MB 15ms — $Call 


TO ORDIR 

Whether you need 1 or 100 systems, 
call us toll-free at 1-800-782-3387 (МАЮ 
Reseller volume discounts available). 

Your system will be delivered to your 
door completely assembled and factory 
tested for 48 hours. All you have to do is 
иран blast off into the wild, blue 

yon 
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AN AT IN A MAC IT? 


An AT ш а Mac II? 


It's high noon at the job, and 
you and a coworker are franti- 
cally preparing a crucial re- 
port for that big 1:00 meeting. 
You've been breaking records 
laying out graphics for the re- 
port, thanks to the Macintosh 
II on your desk, and you can 
hear your cohort pounding 
away at the keyboard in the 
other room, computing spread- 
sheet numbers. You'll] drop 
these numbers into tables that 
you've laid out inside the re- 
port. Finally, with 10 minutes 
to spare, in rushes your col- 
laborator with that spread- 
sheet data—on a 54-inch 
DOS disk. 

Is this simply a high-tech 
office nightmare? Unfortu- 
nately, no. With today's mix 
of PC and Macintosh com- 
puters, there's a growing 
problem of sharing data be- 
tween workers who use incompatible 
microcomputers. 

AST Research's solution to this prob- 
lem is the Mac286, an AT-on-a-board 
that costs $1599. Equivalent to a com- 
plete AT motherboard, the Mac286 
shares a Mac II's hard disk drive, key- 
board, and video display. This lets Mac 
owners not only share data with PC users 
but actually run MS-DOS programs (say, 
to correct a minor error in those spread- 
sheet numbers mentioned earlier). Most 
AT-compatible software runs unchanged 
on the Mac286, with the exception of pro- 
grams that require an EGA board or other 
PC expansion cards, or programs that 
need expanded memory beyond MS- 
DOS's standard 640K bytes. 

I reviewed the Mac286 on a Mac П 
with 5 megabytes of RAM, a 40-mega- 
byte hard disk drive, the Apple Macin- 
tosh II Video Card with memory expan- 
sion installed, and an AppleColor video 
monitor. I used Apple's 5%-inch PC 
floppy disk drive with the Mac286. The 
Mac II ran either MultiFinder 1.0 or Sys- 
tem 4.2 and Finder 6.0. 


The PC Within the PC 

The Mac286 consists of a set of two 
printed circuit boards (shown above) 
joined by two short ribbon cables. Each 
board occupies a slot in the Mac II. The 
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Naor Wallach 


AST's Mac286 board 
runs DOS on a Macintosh Il— 
but not without problems 


first board is a processor card with an 
8-MHz Intel 80286 CPU and a socket for 
an 80287 math coprocessor. The second 
board contains the system's RAM. This 
RAM consists of four 256K-byte-density 
single in-line memory modules 
(SIMMs), providing 1 megabyte of pari- 
ty-checked RAM. The first 640K bytes of 
RAM is MS-DOS user memory, and 
AST uses the remaining 360K bytes to 
house the PC ROM BIOS routines. 

The memory board also contains sup- 
port electronics, such as the direct-mem- 
ory-access (DMA) controller, the inter- 
rupt controller, timers, and a floppy disk 
controller. A floppy disk connector is lo- 
cated to the rear of the memory card. You 
must supply your own 5!4-inch floppy 
disk drive. 

These boards operate as a NuBus slave 
under the control of a Macintosh applica- 
tion. This application emulates several 
popular PC displays, manages a file that 
emulates a hard disk drive for the 
Mac286, and sets certain AT system con- 
figuration parameters. 

On the Mac286 card, calls to ROM 
BIOS routines are either handled by the 
Mac286's support hardware (e.g., calls 
to the floppy disk controller), or: inter- 
cepted and processed by the Mac II’s 
68020 (e.g., calls to the hard disk drive, 
printer, or video display). Process syn- 


chronization between the two 
computers is maintained by 
holding the Mac286's 80286 
in a wait state until the request 
is completed. 


Installing the Computer 
The Mac286 came packed in a 
large box that held the two 
boards, three manuals, and 
three floppy disks. I was dis- 
mayed to find that the boards 
were sandwiched between 
three flimsy pieces of white 
foam and that they weren't 
wrapped in any nonconduc- 
tive plastic sleeves. This pack- 
aging provides no protection 
against electrostatic discharge 
(ESD), which means the 
chances are good that you 
could damage the Mac286 be- 
fore you even install it. 

One of the three manuals 
contains installation proce- 
dures that tell you how to open the Mac II, 
remove the back panels, and mount the 
two boards in the NuBus slots. You must 
locate the boards in the NuBus slots far- 
thest away from the Mac II power supply 
when you install them. If they're placed 
in any other slots, the weight on the 
monitor atop the Mac II might push the 
boards together and short them out. Fi- 
nally, you connect the PC floppy disk 
drive, close the hood, and prepare to start 
the Mac II. 

The three floppy disks contain all the 
software necessary to install and operate 
the Mac286 system. Two 5 и -inch floppy 
disks, labeled MS-DOS 3.2 System Disk 
and MS-DOS 3.2 Supplemental Disk, 
supply the MS-DOS operating system 
and software. The MS-DOS system disk 
contains the standard PC system pro- 
grams, such as ATTRIB.EXE and FOR- 
MAT.COM. The second disk includes GW- 
BASIC, an assortment of drivers, and an 
installation batch file. Those familiar 
with MS-DOS will recognize these two 
disks as the standard disk set that comes 
with every IBM PC-compatible micro- 
computer. 

Опе 33-inch Macintosh disk contains 
version 1.0 of the Mac286's Macintosh 
application, which manages communica- 
tions between the Mac286 system and the 
continued 
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Mac286 


Type 
IBM PC AT emulator for the Macintosh 11 


Company 

AST Research Inc. 
2121 Alton Ave. 
Irvine, CA 927 14 
(714) 863-9991 


Features 

8-MHz 80286 processor; socket for 
optional 80287; 1 megabyte of RAM, of 
which 640K bytes is user memory; 
connector to 360K-byte 5%-inch floppy 
disk drive; MDA, CGA, and Hercules 
Monochrome Graphics Adapter 
emulation; hard disk emulation on host 
computer's hard disk drive; MS-DOS 3.2, 
GWBASIC, and utilities (on 360K-byte 
5VA-inch floppy disks); Mac286 1.0 
application (on 3¥2-inch floppy disk) 


Size 
Two boards, each 12.86 by 4 inches 


Hardware Needed 

Macintosh 11 with two empty adjacent 
NuBus slots (preferably slots farthest 
away from power supply); 5V«-inch 
external floppy disk drive 


Software Needed 
System 4.2/Finder 6.0 or higher 


Documentation 

160-page Mac286 User's Manual; 368- 
page MS-DOS User's Manual; 270-page 
GWBASIC User's Manual 


Price 
$1599 


Inquiry 690. 


Mac II. Unfortunately, the installation 
document has a number of errors about 
what files you need to copy for the Mac 
II. Despite these errors, it doesn't take 
long for an experienced Mac user to sort 
it out. 

The MultiFinder Size resource indi- 
cates that the Mac286 application re- 
quires 640K bytes of RAM to operate 
properly, which means that if you plan to 
operate the Mac286 under MultiFinder, 
you'll need a minimum of 2 megabytes of 
RAM in the Mac II. Otherwise, the stan- 
dard 1 megabyte of memory will do. 

You start the Mac286 by launching the 
Mac286 version 1.0 application. À new 
window appears on your screen, titled 
Mac286 V1.0. You should have the MS- 
DOS system disk in the PC floppy disk 
drive so the Mac286 can boot from it. 
After a few seconds, the window is re- 
drawn and the standard MS-DOS mes- 
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sages of memory tests and prompts for 
time and date flash by. The window's 
title then changes to describe the current 
PC video mode in use. 

The Mac286 screen display is a drag- 
gable window on the Mac II monitor that 
emulates one of three different PC video 
display modes. You choose from the 
monochrome 80-column by 25-row 
mode, Hercules mode, and CGA mode 
by selecting the Configuration Options 
item from the Misc menu and clicking on 
the appropriate radio button. The Config- 
uration Options dialog box also lets you 
choose to emulate the PC COMI or 
COM2 serial ports and which physical 
Macintosh port (printer or modem) to as- 
sign to the COM port. Again, this is ac- 
complished via radio button choices. You 
must quit the Mac286 version 1.0 appli- 
cation and relaunch it for these selections 
to take effect. . 

Now you're ready to make your DOS C 
drive. This “drive” is actually a file 
called x86 Drive C on the Mac II's hard 
disk, with the Mac286 application man- 
aging the DOS file structure. Not surpris- 
ingly, you first run FDISK to make a DOS 
partition in this file. The default disk 
drive size is 20 megabytes, but if you're 
short of room on your Mac II's hard disk, 
the installation procedures supply a table 
with the proper cylinder numbers to par- 
tition for smaller disk sizes. Next, you 
format the C drive with the system option 
to copy the boot tracks to the drive. Fi- 
nally, you select Warm Boot from the 
Misc menu and let the Mac286 restart. 

This hard disk emulation is pretty 
good: The Mac286 actually boots from 
this file, and the DOS AUTOEXEC.BAT and 
CONFIG.SYS files on this emulation drive 
execute just as they do on a normal AT 
computer. You make the appropriate sub- 
directories and copy your favorite DOS 
programs from the PC drive into this filc. 

To print from the Mac286 computer, 
you can use either an Epson printer emu- 
lation through AppleTalk to a Laser- 
Writer, or PostScript if you have a direct 
serial connection to a PostScript laser 
printer. You select which print mode to 
use from the Printer Options item under 
the File menu. 

The three manuals provided are the 
Mac286 User's Manual, MS-DOS 
User's Manual, and GWBASIC User's 
Manual. The MS-DOS manual is a copy 
of Microsoft's standard MS-DOS man- 
ual; the GWBASIC manual is also Micro- 
soft's standard product. The Mac286 
User's Manual covers installing the board 
set, installing the MS-DOS software in 
your Mac's hard disk, and configuring 
the different options that make the system 
useful to you. In general, this manual is 


very helpful and well written. The only 


exceptions are the errors in the installa- 
tion portion of it. 

AST does include an errata sheet that 
covers certain missing menu selections, 
operations that are described in the man- 
ual but won't operate as advertised if you 
are using MultiFinder (e.g., Microsoft 
Mouse emulation and PC sound emula- 
tion), a recommendation to operate in 
two-color mode to enhance screen refresh 
speeds, how to build a modem cable, and 
notes on printing to the LaserWriter. 


Running DOS on the Mac 

As with installing the system, to start the 
Mac286 you must launch the Mac286 ap- 
plication. Once the DOS-emulation win- 
dow opens and the Mac286 boots, you 
can treat your Macintosh like any AT 
clone. If you're running under Multi- 
Finder, you can instantly transfer to a 
Macintosh application and return. Even 
without MultiFinder, you still have ac- 
cess to all your desk accessories. The 
Mac286 application has an FKey menu 
with a pull-down keypad emulation 
where you can use the mouse to select 
PC-keyboard keys or key combinations, 
but to use the Mac286 productively you 
need Apple's Extended keyboard with its 
built-in PC function keys. 

To test PC compatibility, I tried run- 
ning XyQuest's XyWrite III Plus 3.06B 
on the Mac286, because XyWrite is noto- 
rious as an ill-behaved program that 
makes calls directly to the PC ROM 
BIOS. Also, the text formatting of a Xy- 
Write file is identical to a MacWrite text- 
only document: Carriage returns are 
present at the end of paragraphs rather 
than at the end of lines. This makes it 
easy to transfer ASCII text files from one 
computer to another. 

Xy Write ran without a hitch as I used 
the PC function keys on the Extended 
keyboard. I could delete lines and select 
and move blocks of text without prob- 
lems. The display settings in the B-W.INI 
file set the Mac286 window to the speci- 
fied colors when Xy Write started. 

However, the screen refresh rate in the 
Mac286 window is excruciatingly slow. I 
had initially set the Mac II display mode 
to 256 colors, and the screen refresh in 
every one of the three supported Mac286 
PC video modes was slower than molas- 
ses. In monochrome mode, for example, 
when you do a DOS DIR command, the 
screen does not show each line as it 
passes by, but rather jumps up about 3 to 
5 lines at each refresh. This means you 
miss some filenames if you have more 
files than can be displayed in one screen 
on your monitor. In CGA mode, a DIR 
command will jump over 10 to 12 lines at 
a time. Аз mentioned earlier, AST's ad- 
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Theseare just a few of the 
16,777,216 colors 
your PC AT can process 


using our (HSI) Color 
Frame Grabber. 


Some color combinations may not grab you. But for the 
first time ever, our DT2871 (HSI) Color" Frame Grabber and 
Aurora software let you grab, process, analyze, and display 
color images in real time on the PC AT. You can even import 
color images using the Tag Image File Format (TIFF). 

As if that's not enough of a breakthrough, the DT2871 
offers 512 x 512 x 32-bit pixel resolution, text and graphics over- 
lays, and— grab this! — hardware hue, saturation, and intensity 
(gray level) processing. 

Even if we don't have the greatest taste for colors, you 
‚ have to admit our taste for technology 
is excellent. Give us a call today. 


(617) 481-3700. 


4 DT-Connecf™ is an open interface specification 
which permits the direct connection of stand-alone 
data acquisition and frame grabber boards to pro- 
cessor boards for greatly accelerated signal (DSP) 
and image processing. 


APPLICATIONS 


Business, Graphic Arts, 
аорте | ме | _ кш | 


Animation к! Machine guidance — 
Electronic pre Medical diagnostic imaging | Machine vision inspection 


press | 
Electronic publishing. either 


Microscopy - Agriculture (fruits & vegetables) 
true color or gray scale| Modeling -Cosmetics 
a Film colorization Motion analysis - Electronic componenls 
| | Picture databases Remote sensing -Food 
eS — Slidemaking Surveillance - Textiles 


Fred Molinari, President. «е : ME Training Robot guidance 


DATA TRANSLATI 


World Headquarters: Data Translation, Inc., 100 Locke Drive, Marlboro, MA 01752-1192, (617) 481-3700 Tix 951646 | 
United Kingdom Headquarters: Data Translation Ltd., The Mulberry Business Park, Wokingham, Berkshire RG11 20), U.K. (0734) 793838 Tix 94011914 
t ; Data Translation GmbH, Stuttgarter Strasse 66 


, 7120 Bietigheim-Bissingen, West узи 
international Sales Offices: Australia (2) 662-4255; Belgium (2) 735-2135; Canada (416) 625-1907; Chile (2) 25-3689; China (408) 727-8222, (8) 721-4017: Denmark (2) 274511; Fintand (90) 
372-144; France (D 69077802; Greece 951-4944, 527-039; Hong ret Ed 771-8585; India (22) 23-1040; Israel (3) 32-4298; Italy (2) 82470.1; Japan (3) 502-5550, (3) 375-1551, (3) 355-1111; 
Korea (82) 756-9954; Netherlands (70) 99-6360; New Zealand (9) 504-759; Norway (02) 55 90 50; Portugal 545313; — 7797621; South Africa (12) 46-9221; Spain (1) 455-8112: 

Sweden (8) 761-7820; Switzertand (1) 723-1410; Taiwan (2) 709-1394; United Kingdom (0734) 793838; West Germany 07142-54025 


IBM PC АТ is a registered trademark of ІВМ. Data Translation is a registered trademark of Date Translation, Inc. 
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Table 1: Јл most of the benchmark tests, the Mac286 outperformed the IBM PC AT. The Disk Write and Read times are 
good, considering that the Mac286 must interrupt the host 68020 processor to perform hard disk I/O. There is no apparent 
degradation of the Mac II's performance with the Mac286 idle in the system. 


Disk 
Write 


Disk 
Read 


Calcu- 
lations 


Sieve 40K File Spreadsheet Spreadsheet 


copy Load Recalculate 


8-MHz Mac286 15 8 3 
8-MHz IBM PC AT 14 ; 20 i 3.0 
Mac Il with Mac286 6 6 3 
Mac Il 8 н 6 2.7 


Note: The Disk benchmarks wnte and then read a 64K-byte sequential text file to the hard disk. Calculations performs 10,000 multiplication and division operations. Sieve runs ona 
iteration of the Sieve of Eratosthenes. The 40K File Copy benchmark copies a 40K-byte file on the hard disk. The Spreadsheet tesis load and recalculate a 25-row by 25-column Multiplan 
(1 06) spreadsheet. All BASIC benchmark programs меге run with MS-DOS 3.20 and GWBASIC 3.20. For the Mac Il, Microsoft BASIC 2.1(b) was used for the system benchmarks. 


Mutbiplan 1.02 was used for the spreadsheet tests, and a 25- by 25-call spreadshoet was used. System 4.2 and Finder 6.0 were used. 


dendum indicates that you get better per- 
formance running the Mac II monitor in 
the two-color (black-and-white) mode. 
This helps performance a little, but it 
causes problems running some programs 
that expect to have a CGA monitor with 
more than two colors present. 

А serious problem showed up when I 
issued the XyWrite print command. 
When the Mac286 application attempted 
to print to the networked LaserWriter, the 
system crashed spectacularly, without 
even the courtesy of a bomb box. I traced 
this problem to my having supplied Xy- 
Write with the wrong .PRN printer file. 
When I copied the file 3EPSONFX.PRN 
into the XyWrite directory and modified 
XyWrite's STARTUP.INT file to use this 
Epson printer file, the printing problem 


& їйє DI Шеш Specs [alor 


with Xy Write disappeared. 

I also experimented with Lotus 1-2-3 
version 2.01, Turbo Pascal 3.0, Multi- 
plan 1.06, and Wizard's Crown, a game 
sold by Strategic Simulations, and I had 
no problems beyond the extremely slow 
screen refresh rate. 

One of the major concerns of anyone 
contemplating buying a PC emulator is 
performance. To address this concern, I 
compared the Mac286 to an 8-MHz PC 
AT. Table 1 compares the Mac286 to the 
IBM PC AT using BYTE's standard 
BASIC benchmarks. I also ran the stan- 
dard system benchmarks on the Mac II to 
see if the presence of the Mac286 might 
degrade the Mac M's performance, and 
these numbers are also given in table 1. 
As the results show, the Mac286's per- 
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Photo 1: The Mac286 runs under MultiFinder on a Mac II with а 256-color 
display. The MacWrite document shown was just converted to a text-only file called 
VID. TXT and was copied to Mac286's drive C using the DOS command COPY 
D:VID.TXT C:. The document was then opened as it would be with XyWrite. 
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formance is better than or similar to that 
of an 8-MHz PC AT. 


Getting It from There to Here 

There are two ways to transfer text infor- 
mation between the Mac286 and the Mac 
II. You can select text from a Macintosh 
word processor, such as MacWrite 5.0, 
and paste it into a PC word processor—in 
this case, XyWrite. This works, but only 
for short pieces of text. I selected and 
copied 10K bytes of text from a MacWrite 
document into the Clipboard and then 
pasted it into XyWrite. The transfer was 
painful to watch. The text was placed into 
XyWrite a character at à time, and the 
transfer took 53 minutes to complete— 
with the Mac II in the two-color mode. 
This process doesn't work very well in 
the other direction: You get all sorts of 
escape characters from the XyWrite 
display buffer pasted into MacWrite. You 
cannot cut and paste graphics from one 
computer to another. 

Fortunately, AST has provided an- 
other method for transferring text files 
between the two computers. At start-up, 
the AUTOEXEC.BAT file runs three 
drivers—DSTEP1.SYS, DSTEP2.EXE, and 
DSTEP3.EXE—that let the Mac286 see the 
Mac II hard disk drive as a D drive. Fold- 
ers and filenames that follov MS-DOS 
conventions appear in a DIR D: com- 
mand. The only file types that appear in 
this directory scan are files of type TEXT, 
erlf (MS-DOS text with carriage re- 
turn/linefeed combinations at the end of 
lines), and BINA (an MS-DOS executable 
file). Transferring a file from the Mac II 
hard disk to the Mac286 emulated hard 
disk is simply a matter of issuing the 
command COPY D:DOCUMENT C: (see 
photo 1). Unlike the copy-and-paste pro- 
cedure, this transfer works both ways. 

A File Type item under the File menu 
lets you specify the default file type when 
you copy a file to D or prompts you for 
the file type when you do the copy. Files 

continued 
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OUR MOST POPULAR CONFIGURATION — 
THE GATEWAY 2000 A12 


• 12 Мб 80286 Processor (Switchhble to 6) 
• Phoé OS 
* | Meg M Weight State RAM (100 NS) 


* 1 - 514” Рюрру Drive (Teac) 
.1- 3,5" Diskette Drive (Teac) тта 
* Seagate ST251 (40 Meg, 28ms if Рапйїопе@ ШЕ 
* № Parallel and 2-Serial Ports 

#10]. Kay Enharfced Keyboard (Кеуігопє 
• 14" sung ЕСА Mónitor (64x 350} * 
-Sigma Designs AutóSWitch EGA Caid 

* 200 Watt Power Supply 

* Battery Backed-up Clock Calendar A 
• 8 Expansion Slots (6-16.Bit, 2-B'Bit) | 
«Space for 5» ht. Storage Devices 

* Completely IBM. Hardware and Software Compatible 
* 1 Year Warranty | 

* 30 Day Money-back Guarantee 


$ Arke COMPLETE {386 SYSTEM ADD 31000) 


i сы Tm 48 Hour Burrrin 
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PowerStation 
A Complete VT220 / VT241 Work Station 
Upgrade for the IBM PC/XT/AT апа Р5/2 


AN AT IN A MAC П? 


copied this way to the Mac II's hard disk 
show up on the Mac Desktop with their 
own distinctive icons. 


To Have or to Have Not 
Having a PC-compatible machine reside 
within your Mac П is a good idea. It solves 
many problems for people who have to 
deal with the tons of software developed 
for the PC but prefer to work on the Mac. 
The Mac286 provides this capability 
without robbing you of the desktop space 
that another computer would require. 
However, I have several concerns 
EGAmate™ - about the current usability of this prod- 
Daughterboard option for 132 columns and true 800 uct. First, if you simply need to transfer 
ee text from MS-DOS to the Mac and back, 
анай adapter cable for PS200 on PS/2 — there are less expensive ways to do this. 
For example, you can use the Apple PC 
Drive Card ($129) апа the Apple PC 5%- 
inch floppy disk drive ($399) to move 
files from a 360K-byte 5'4-inch floppy 
disk to your Mac II's hard disk. Network- 
ing solutions are also available. By con- 


"Now true 800 
pixel wide VT241 
display and 
support for 

VMS Services 
for MS-DOS." 


ZSTEMpe""- VT220 


А) the features of ZSTEM VT100 plus B-bit mode, downloadable fonts, 640 х 400 and 640 x 480 on some adapter/monitors, 


ZSTEMpe™-VT100 Ermdator $99 
High on Ne den COLOR VT100. True double 
hightwide, smooth scroling. ISO and atribute 
Nie ths cena XMODEM and KERMIT, softkey/MAC- 


#412 - 2150 West Broadway, 
Telephone (604) 732-7411 


It copies 51⁄4 
and ЗУ> inch 
diskettes all 
by itself. 
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KEA Systems Ltd. 


Order Toll Free (00) 662-670; E o 


ЭО Әлү mney hack gone AMERY 


Just load your diskettes, 
press one button, and walk 
away. The Victory Duptica- 
tor automatically copies dis- 
kettes operating standalone 
or attached to an IBM/PC, 
Macintosh, or Mountain 
compatible system. 
Bulk cannisters allow fast, 
Ger loading and unloading. 
Switching drives takes less 
than three minutes. 


Vancouver, B.C. Canada V6K 4L9 
Telex 04-352848 УСА Fax (604) 732-0715 


Copy Different Formats, 
Flawlessly. 

Our Auto-Format-Analysis™ 
feature lets you сору dif- 
ferent formats, mcluding 
PS/2. The system tests for 
quality and accuracy, sorting 
disks into one of two output 
cannisters. 

No User-Required 
Adjustments. 

The Duplicator's self- 
calibration and 


simple diagnos- 
tics for checking drive align- 


ment allow you to maintain 
the system without outside 
service. 


Call 1-800-421-0103. 
And ask about the Victory 
family of affordable duplica- 
tion systems — with seriali- 
zation, copy protection, 
and custom labe! printing. 


VICTORY 
ENTERPRISES 
Technology, Inc. 

8910 Research Bld, B2 
Austin, Texas 78758 
512-450-0801 


Ín Europe cali BFI: Paris (33-1) 45330137, 
Frankfurt (49-6074) Le унт 
) 316715, Stockhnkm 
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trast, the Mac286 costs $1599, and you 
still have to purchase the external 5%- 
inch PC floppy disk drive. 

The second, and probably the most se- 
vere, problem concerns the slowness of 
the screen refresh. Using the two-color 
mode on the Mac II helps, but this creates 
problems for some PC programs and de- 
nies you the use of the Mac II's color ca- 
pabilities. AST is aware of this problem 
and promises that version 1.1 of its soft- 
ware will have faster video performance. 

The third major area of concern is with 
ESD protection, or rather the lack of it. 
These two boards contain a whole host of 
highly sensitive chips, yet the packaging 
does nothing to protect the boards from 
static. I went through three sets of 
Mac286 boards before I got a set that 
worked reliably, and I suspect most of my 
problems were caused by static damage. 

If you need PC processing capability 
beyond simply moving files between in- 
compatible microcomputers, and if you 
can live with the sluggish video display, 
the Mac286 works well. The Mac286 
application operates under the latest 
versions of MultiFinder and Finder, and 
the AT boards run XyWrite and Lotus 
1-2-3—two of the most finicky PC pro- 
grams—without problems. Nevertheless, 
the lack of ESD protection is alarming, 
and it's likely to cause grief for the less 
technically experienced user. I can't rec- 
ommend the Mac286 until AST improves 
the video performance and does some- 
thing about the ESD problem. At least the 
last problem has an easy fix. Ш 


Naor Wallach is a senior development en- 
gineer at Eastman Kodak Co. in Roches- 
ter, New York. He uses a Macintosh Il at 
work and at home. 


Now that the best name 1n 
CAD 1s this affordable, why 


settle for a generic brand? 


Whac's in a name? When it comes to the 
Autodesk name, a lot. In fact, it's the best- 
selling, most well-respected name in the CAD 
business. There simply is not another company 
with the credentials to make that claim. 

That's why you shouldn'tsettle for any- 
thing less than AutoSketch? the best way to 
get started in CAD. AutoSketch is the precision 
drawing tool from the Autodesk family of prod- 
ucts. Not only is AutoSketch priced at just 
$79.95,* but unlike some entry-level CAD prod- 
ucts, you don’t have to keep spending more to 
add the features AutoSketch already has. Stan- 
dard features like boxes, circles, stretching, mir- 
roring and rotating —to mathematical precision. 
And advanced CAD capabilities like dynamic 
PAN and ZOOM and automatic dimensioning 
and scaling, in up to 10 working layers. 


write to AutoSketch, 


AUTODESK, INC. 


Of course, if you do want to move up from 
AutoSketch at some point, your files can easily 
be uploaded into AutoCAD? 

AutoSketch runs on IBM® PC/XT "/AT*and 100% 
compatible computers, and supports IBM's PS/2.™ 

So if you’ re ready for CAD, why not go with the 
name that rates highest among both critics and 
users? Anything else is, well, second-rate. 

То order your AutoSketch directly, call 
1-800-223-2521. For the name of your nearest 


AutoSketch Dealer or 


for more information, 
call 1-800-445-5415 or 


2320 Marinship Way, 
Sausalito, CA 94965. 


"А spead-enhanced version (9 times taster), requiring a math coprocessor, Is available (or $99.95. Circle 26 on Reader Service Card 
AutoSketch and AutoCAD are registered in the U.S. Patent and Trademark Office by Autodesk, Inc. IBM and Personal Computer AT are registered trademarks of 
Corporation. Personal Comput i ation. 
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SOFTWARE REVIEW 


IBM OS/2 Standard Edition 


IBM's OS/2 Standard Edition 
1.0 is an 80286-based multi- 
tasking operating system that 
implements virtual memory 
on a segment basis. When you 
buy IBM's OS/2 Standard 
Edition, you get a dual-mode 
operating system: In DOS 
mode, you can run only one 
application, and in OS/2 
mode you can run multitask- 
ing applications in each of 12 
sessions. The system comes 
on four 1.44-megabyte 3!4- 
inch floppy disks—one instal- 
lation disk and three system 
disks. The documentation 
consists of a 310-page user's 
reference in a three-ring bind- 
er and a 51-page spiral-bound 
user's guide. 

IBM OS/2's Standard Edi- 
tion runs on the IBM PC AT, 
XT 286, and PS/2 Models 50, 
60, and 80. It requires a mini- 
mum of 2 megabytes of memory, or, if 
you give up the DOS compatibility box, 
you can get by on 1.5 megabytes. I ran 
OS/2 on a PS/2 Model 50 with 3 mega- 
bytes of memory (using the Intel Above 
Board) and a 20-megabyte hard disk 
drive. The installed system took up ap- 
proximately 3.4 megabytes of hard disk 
storage. OS/2 can support up to 16 mega- 
bytes of physical memory. In theory, the 
Intel 80286 is capable of addressing а 
gigabyte of virtual memory. OS/2, how- 
ever, constrained by the 32-megabyte 
limit on the size of a hard disk drive, pro- 
vides only a 48-megabyte virtual address 
space. 

OS/2 Standard Edition ($325) does not 
include the graphical user interface, the 
Presentation Manager. According to 
IBM, the Presentation Manager won't be 
available until the end of the year (see the 
text box "Future Versions of OS/2" on 
page 147). 

The command interface of OS/2 is 
very similar to DOS (see table 1). Most 
commands work in both modes; only a 


Eva M. White 


PC-DOS compatibility 
and a robust environment for new 
multitasking applications 


handful are specific to DOS mode or 
OS/2 mode. This allows users already 
comfortable with DOS to ease them- 
selves slowly into OS/2 and its advanced 
features. Upon closer examination, 
though, it takes a little mental mode- 
switching to keep straight which com- 
mands work in which mode and in what 
form. Some commands work in both 
modes identically, but some have features 
that are specific to only one mode. Ac- 
cording to IBM, when the Presentation 
Manager becomes available, you will 
have the option of replacing the command 
prompt with windows and menus. 

There are some caveats to be aware of 
when using DOS programs in the DOS- 
compatibility mode. For example, for 
those DOS programs that access a serial 
port directly, you'll need to run a specific 
program (Setcom40) that lets the DOS 
program access the target port addresses. 
Also, the number of device drivers you 
have installed at system start-up nibbles 
away at the memory pool allocated to the 
DOS mode. 


You can install OS/2 over 
your current DOS system 
without reformatting your 
hard disk. There are two fac- 
tors that allow you to do this. 
First, OS/2's directory struc- 
ture is identical to DOS's, al- 
lowing both types of programs 
to share the same hard disk 
and access the same files, 
Second, OS/2's hidden sys- 
tem files, IBMBIO.COM and 
IBMDOS.COM, are smaller than 
DOS's, allowing these files to 
overwrite the old ones. 


А Familiar Feeling 

If you are familiar with DOS, 
then you will be immediately 
comfortable with OS/2. 
Choosing the DOS or OS/2 
command prompt puts you in 
a Screen group (a virtual 
display of the computer 
screen) with a DOS-like com- 
mand prompt (C :). 

The Standard Edition of OS/2 comes 
with a full-screen user shell called the 
Program Selector (as shown in the photo 
above). The Program Selector is a rudi- 
mentary graphical user interface that 
gives you windows with a start list on the 
left side of your screen, a switch list on 
the right side, and a pop-down menu. The 
start list (left window) shows the applica- 
tions you can initiate. The switch list 
(right window) shows currently running 
applications that you can choose to run 
specifically or hop between. From the 
pop-down menu, you can update the start 
list by adding or deleting programs. All 
have context-sensitive help along the 


In OS/2, certain key combinations are 
special "hot keys." The Alt-Esc combi- 
nation cycles you through the screen 
groups; Ctrl-Esc brings you back to the 
Program Selector. The only way to move 
between DOS and OS/2 mode is with one 
of these hot keys. A comforting help line 
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Table 1: Because IBM OS/2 Standard Edition is a dual-mode operating 
system, you have to keep straight which system utilities, configuration 
commands, and batch commands work in which modes. Some commands 
work only in OS/2 mode and are mainly concerned with multitasking issues; 
some commands work only in DOS mode and are there for compatibility. 

The majority, however, are dual-mode commands that you can use from either 


DOS mode ог 08/2 mode. 


OS/2 mode 
only 


Detach' 
Dpath' 
Start' 


internal 
commands: 


Ansi' 
Cmd' 
Createdd' 
Fdisk 
Keyb 
Spool’ 
Trace’ 
Tracefmt' 


External 
commands: 


CONFIG.SYS 
commands: 


орі" 
LibPath' 
Maxwait' 
Memman' 
Priority" 
Protshell' 
Swappath’ 
Threads' 
Timeslice’ 


Endlocal' 
Extproc' 
Setlocal' 


Batch 
commands: 


DOS mode 
only 


Break 


Setcom40' 
Subst 


OS/2 and DOS 
dual mode 


Chop 

Cls 

Copy 

Date 

Dir? 

Erase (Del)? 
Exit 

Label 
Mkdir? 

Path 


Chdir? 


Attrib 
Backup 
Chkdsk 
Comp 
Diskcomp 
Diskcopy 
Find 
Format 
Help' 
Mode 


Codepage' 
Country' 
Device 
Devinfo' 
Diskcache' 
Pauseonerror' 
Protectonly' 
Rem 

Run 

Trace" 
Tracebuf! 


t These commands are new with ІВМ OS/2 Standard Editon. 


? (n OS/2 mode, these 


across the top of the screen reminds you 
of the Program Selector key. With the 
help command, you can get an explana- 
tion of an error message and a recom- 
mended action to take by typing Help fol- 
lowed by the error message number. 
Most error messages are ivailable on- 
line, but you can turn to the back of the 
manual to find those that aren't. You can 
also use Help to turn the help-line display 
on and off. i 

I didn't find OS/2's power readily ap- 
parent because its commands look so 
much like DOS's. The power is there, 
nonetheless. 
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will accept multipla filenames. 


OS/2 provides an environment where 
applications are protected from one an- 
other. Because of its multitasking nature, 
OS/2 has to assume more responsibility 
for resource management. In OS/2, a 
process consists of one or more threads (a 
dispatchable unit of work) and the associ- 
ated system resources (i.e., memory, 
disk files, pipes, queues, and so on). A 
session is a collection of one or more pro- 
cesses associated with a screen group. 
OS/2's tasking model is a multilevel pri- 
ority scheme with four priority classes 
(listed in order of decreasing priority): 
time critical, foreground, regular, and 


idle. The time-critical, regular, and idle 
priority classes each have 31 priority lev- 
els; OS/2 gives the foreground process a 
boost over other regular class threads 
when the Priority command in CON- 
FIG.SYS is set to dynamic. 

The time-critical class is for threads 
doing communications or real-time oper- 
ations. The foreground class is the screen 
group that is currently using the display. 
Regular-class threads are those processes 
operating in screen groups that are not 
currently using the screen and keyboard. 
Idle-class threads are noninteractive pro- 
cesses initiated with the Detach or Run 
commands. OS/2 uses a preemptive 
time-slicing dispatcher to switch the pro- 
cessor among the threads. This means 
that all threads get a fixed period of time 
to use the CPU before OS/2 interrupts 
their execution and moves on to the next 
thread. 


Flexible System Configuration 

At boot time, the CONFIG.SYS file deter- 
mines whether or not you will have both 
DOS and OS/2 modes and then sets many 
of the attributes of each mode. The num- 
ber of commands that you can put in the 
CONFIG.SYS file has increased dramati- 
cally. Some commands affect only the 
DOS compatibility box, some affect only 
the OS/2 box, and some work in both 
modes. Leaving a command out of the 
CONFIG.SYS file causes the system to take 
the default value for that command. For 
example, if I booted the PS/2 Model 50 
without a CONFIG.SYS file, the system 
would configure itself automatically with 
a DOS compatibility box. 

Thankfully, the package comes with 
an automated installation program that, 
in about 10 minutes, creates the desired 
CONFIG.SYS file and the directories, and 
copies the files from the supplied disks to 
their proper places. The directories thus 
created are C:\, С:\052, C:\OS2\IN- 
STALL, C:\OS2\ INTRO, and C:\SPOOL. 
The system files go into C:\; system util- 
ities and installable device drivers go into 
С:\052. Temporary files waiting for the 
printer go to C:\SPOOL. С:\032\ INSTALL 
and C:\OS2\ INTRO contain the installa- 
tion programs and a program called "In- 
troduction to OS/2, " respectively. 

Listing 1 shows the CONFIG.SYS file 
created for installation on the PS/2 Model 
S0. PROTSHELL loads the user-interface 
program (in this case, the Program Selec- 
tor) and CMD.EXE, the OS/2 command 
processor. CMD.EXE is equivalent to 
DOS's COMMAND.COM. CMD.EXE has a /C 
switch that is similar to COMMAND. СОМ" /C 
option in that you can pass a command to 
a copy of the command processor. Àn ad- 
ditional switch, /K, lets you pass a com- 
mand to a copy of the command proces- 
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sor, but it does not return to the previous 
command processor. 

When the Presentation Manager be- 
comes available, it will take the place of 
the Program Selector. It will also take up 
its own session and have windowed appli- 
cations. The Program Selector will be 
one of the applications. 

The command PROTECTONLY deter- 
mines if the DOS compatibility box is 
present. If it is, RMSIZE sets the upper 
limit of the real-mode memory (any- 
where from 100K bytes to 640K bytes). 
You can configure the system to run 
without the DOS-mode box by setting 
PROTECTONLY to yes. But be careful: If 
you do this, you wind up with a protected- 
mode system that won't let you use the 
DOS-mode editor, EDLIN, to edit CON- 
FIG.SYS to reinstall the DOS-mode box. 

On the PS/2 Model 50, Chkdsk showed 
that there were 644,304 bytes available to 
the DOS mode, with 492,032 bytes free. 
Commenting out all device commands in 
the CONFIG.SYS gave me another 34,976 
bytes free for the DOS mode. Chkdsk 
does not give a figure for memory avail- 
able or free in OS/2 mode. However, you 
don't have to worry too much about space 
constraints in OS/2 mode because of the 
virtual memory scheme. 

You can use some special batch files to 
further customize the system. Batch files 
in OS/2 mode must have a .CMD file exten- 
sion, instead of the .BAT file extension in 
DOS. For example, STARTUP.CMD is the 
protected-mode counterpart to AUTO- 
EXEC.BAT. OS2INIT.CMD is another spe- 
cial batch file that sets the environment 
for each OS/2 screen group that you start 
from the Program Selector's OS/2 Com- 
mand Prompt. AUTOEXEC.BAT executes 
the first time you select the DOS Com- 
mand Prompt. 

OS/2 requires numerous system files 
(between 50 and 60), in addition to the 
two hidden ones (IBMBIO.COM and IBM- 
DOS.COM), and the protected-mode com- 
mand processor, CMD.EXE. You will need 
a high-density disk (either 1.44 or 1.2 
megabytes) to create a boot disk. The ex- 
act number of these files varies, depend- 
ing on whether you are installing OS/2 on 
а PS/2 machine or an AT-class machine. 
These additional files contain system 
components such as dynamic link librar- 
ies (DLLs) and standard default device 
drivers, message files, code pages, infor- 
mation files, and so forth. Some of the 
files are required only for PS/2 ma- 
chines. In general, those files with 01 in 
the filename are for AT-class machines, 
and those with 02 in the filename are for 
PS/2 machines. 

Some environment variables are sys- 
tem-wide and must be set in the CON- 
FIG.SYS file; some are specific to each 


Future Versions of OS/2 


BM's OS/2 Standard Edition 1.0 is 
but the first of several versions of 
OS/2 that will become available in the 


next year or two. 

The next new version, which TBM 
says will be ready in July, will be IBM's 
OS/2 Extended Edition 1.0. This ver- 


sion will be similar to the Standard Edi- 
tion, but will include two built-in appli- 
cations: a communications manager and 
а database manager. It will sell at a list 
prie of $795. Whereas several com- 
puter manufacturers may offer versions 
of the Standard Edition of OS/2 for their 
customers, the Extended Edition will be 
offered only by IBM. 

In October, IBM will reportedly be- 
gin shipping 1.1 of the Standard Edition. 


This version will include OS/2’s graphi- 
cal user interface called the Presentation 
Manager. Owners of 1.0 will be able to 
upgrade to 1.1 for free. 

In November, we should see 1.1 of 
IBM's Extended Edition. Again, this 
version will include the Presentation 
Manager, and previous owners will re- 
ceive a free upgrade. 

IBM has said it has plans to offer a 32- 
bit version of OS/2 designed for the 
80386 processor sometime in 1989. The 
company may also offer an enhanced 
version of the Extended Edition, called 
Extended Edition Plus. No further de- 
tails on these versions are available at 
this time. 

—Rich Malloy 


Listing 1: The CONFIG.SYS file created for the Model 50 by the installation 


program. 


PROTSHELL*9DMPC.EXE ЅНЕІ111Е.СМЕ SHELL11F.EXE CMD.EXE /K 


OS2INIT.CMD 


LIBPATHzC:WN;C:X082;C: NOS2MINSTALL; 


BUFFERS=30 

DISKCACHE=64 

MAXWAIT=3 
MEMMAN=SWAP, MOVE 
PRIORITY=DYNAMIC 
PROTECTONLY=NO 

SWAPPATH=C : \ 

THREADS=64 
SHELL9CCOMMAND.COM /P 
BREAK=OFF 

FCBS=16, 8 

RMSIZE=640 

DEVICE=C: \OS2\POINTDD.SYS 
DEVICE#C : \OS2\MOUSEB05.SYS 


RUN=C;:\OS2\SPOOL.EXE /D:LPT1 /O: 


DEVICE=C: \OS2\COM02 .SYS 
DEVINFO=SCR, УСА, С: \УІОТВІ,. СР 
DEVICE=C: \OS2\EGA.SYS 


screen group. Swappath is a system-wide 
variable that sets the path for segment 
swapping to the disk. Memman dictates 
whether segments will be swapped or 
moved (i.e., relocated in memory to 
eliminate memory fragmentation), Lib- 
path is another system-wide variable and 
sets the path for the system to search for 
DLLs. A DLL contains reentrant code 
that all processes share at run time. DLLs 
are global resources, and you must define 
the search path globally rather than on a 
per process basis as Path does. Dpath is 
an OS/2-mode environment variable that 
specifies paths to data files for each 
session. 

The Diskcache command is sup- 
ported only for the IBM PS/2 Models 50, 


LPT1 


60, or 80. A number anywhere from 64 
to 7200 specifies how many 1024-byte 
memory blocks the disk cache uses. 

Four statements in the CONFIG.SYS file 
give you some control over the threads in 
the system. The default number of 
threads is 64: OS/2 allocates 24 threads, 
and applications programs allocate 40 
threads. To set the minimum and maxi- 
mum amount of time used for round- 
robin scheduling among threads of equal 
priority, you use Timeslice. Setting 
Timeslice to a maximum value of 248 
milliseconds is good for most programs. 

A couple of commands give you some 
control over how the multitasking sched- 
uler handles regular-class threads. With 

continued 
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Se ————з 
IBM OS/2 Standard Edition 1.0 


Type 
Operating System 


Company 

IBM Corp. 

Contact an authorized 
IBM dealer 

(800) 447-4700 


Format 

Four 1.44-megabyte 3Y2-inch floppy 
disks (also available on 5V«-inch high- 
density floppy disks) 


Language 
C and assembly 


Hardware Needed 

IBM XT 286, AT, or PS/2 Models 50, 60, 
or 80 with at least 2 megabytes of 
memory, one floppy disk drive, and а 
20-megabyte hard disk drive 


Documentation 
310-page user's reference 
51-page user's guide 


Price 
$325 


Inquiry 896. 


the Priority command, you can choose 
to have the system dynamically vary the 
priority level of the threads based on the 
amount of I/O and CPU usage. The sys- 
tem also gives any foreground threads a 
boost in priority over any background 
threads. When you choose dynamic pri- 
ority, Maxwait is the number of seconds 
that can pass before a thread waiting for 
the processor gets a boost in priority. 
With absolute priority, there is no fore- 
ground boost, and the system doesn't ad- 
just the priority of the regular-class 
threads. 

Unlike DOS, the asynchronous com- 
munication support in OS/2 is an installa- 
ble device driver: COMO1.SYS for IBM PC 
ATs and COMO2.SYS for PS/2 machines. 
COMOx.SYS supports COMI through 
COM3 for full-duplex interrupt-driven 
communication. The functions it pro- 
vides are transmission and reception 
queues, automatic control modes for 
modem control signals, and XON/XOFF for 
transmit and receive. COMOx.SYS uses 
about 9K bytes of DOS-mode memory, 
so if you don't need its capabilities, you 
can leave it out of your CONFIG.SYS file. 
Also, if you do install the communica- 
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tions device driver, some DOS programs 
require you to execute the Setcom4O 
command before they can find the COM 
port (more about this later). 

According to the company, COMOx.SYS 
is guaranteed to support 4800-bit-per- 
second communications on a 6- MHz AT 
while running a DOS-mode application 
in the foreground. I didn't have an OS/2 
communications program with which to 
test this, however. 

For PC ATs and XT 286s, OS/2 in- 
cludes mouse drivers for Mouse Systems" 
PC Mouse, Visi-On's Serial Mouse, and 
Microsoft's Serial, parallel, and In-Port 
Mouse. On the PS/2 side, it includes 
drivers for the first two mice plus the 
Microsoft Serial and IBM PS/2 in-board 
Mouse. The POINTDD.SYS device driver 
works in conjunction with the mouse 
driver to provide mouse-pointer drawing 
support. . 

In OS/2 mode, the base system con- 
tains the ANSI support that lets you rede- 
fine keys, manipulate the cursor, and 
change screen-display colors. In DOS 
mode, however, you still need to install 
ANSI.SYS; this device driver has no effect 
on OS/2 mode. Another device driver 
used only for DOS mode is EGA.SYS. It 
provides support for the EGA register 
interface. i 

Other device drivers include 
VDISK.SYS, which installs a virtual disk, 
and EXTDSKDD.SYS, which lets you access 
an external disk using a logical drive let- 
ter. You should install virtual disks after 
any external drives so you won't affect 
their drive-letter assignments. OS/2 takes 
care of loading the standard default de- 
vice drivers for the keyboard, display, 
printer, disk, fixed disk, and clock; don't 
put them in your CONFIG.SYS file. 


Batch Commands and CMD.EXE 
Batch commands and the internal com- 
mands supported by CMD.EXE are a super- 
set of the DOS-mode commands, neces- 
sitating the different batch-file extensions 
between OS/2 and DOS. SetLocal and 
EndLoca1 work together to let you change 
and restore the drive, directory, and envi- 
ronment setting during batch-file execu- 
tion. The ExtProc command lets you use 
your own batch processor instead of 
CMD.EXE. To use ExtProc, you have to 
put it on the first line of the OS/2-mode 
batch file that you want your external 
batch processor to execute. 

In OS/2 mode, if you interrupt a batch 
file, you don't get the option of continu- 
ing. Continuation can't take place in a 
multitasking environment because it's 
impossible to predict what state the sys- 
tem will be in when the batch file 
recommences. 

The OS/2-mode command processor, 


CMD.EXE, embellishes some of the dual- 
mode internal commands. For example, 
you can Type or call a directory (Dir) of 
multiple filenames. You can put multiple 
commands on the same line by separating 
them with the & character. Also, you can 
use the ^ symbol to precede special char- 
acters (such as & and |) and have them 
considered as text. 

OS/2 expands nicely on the redirection 
capabilities of DOS. CMD.EXE uses the 
digits 0 through 9 as internal file identifi- 
cation numbers to which you can redirect 
a program's input or output. Digits 0, 1, 
and 2 are the file numbers for standard in- 
put, output, and error, respectively. In 
DOS, you could redirect standard input 
and output, but not standard error. Also, 
with OS/2 you can use digits 4 through 9 
to stand for files of your choosing, to 
which any output of a process will be 
written. 

OS/2 lets you process commands con- 
ditionally. Separating two commands 
With an && causes the second command to 
be processed only if the first was success- 
ful. If you separate commands with a ||, 
the second command executes only if the 
first was not successful. 

Pipes in OS/2 mode are true pipes. 
That is, OS/2 uses a storage buffer to 
hold the data being piped between pro- 
cesses rather than a temporary file, as in 
DOS and DOS mode. 


System Utilities 

Both the DOS mode and the OS/2 mode 
share many of the system utilities. While 
some of the dual-mode commands will be 
familiar to DOS users, some will be new. 
The Help command mentioned earlier is 
a new dual-mode command, and so is 
Patch, which lets you apply IBM- 
supplied corrections to fix faulty code. 

Some of the dual-mode commands act 
a little differently from their DOS 3.x 
counterparts. When you specify For- 
mat/s, for example, the hidden system 
files IBMBIO.COM and IBMDOS.COM are 
transferred to the target disk, as you 
would expect. But Format also uses a text 
file in the root directory, called FOR- 
MATS.TBL, to specify it to the other 50 or 
so system files required to make a boot 
disk. One slight problem with creating a 
bootable disk with the /s option is that 
Format can't find any files that are out- 
side the root directory (¢.g., it can't find 
an installable device driver in С:\052). 
The FORMAT command tells you which 
files it cannot copy so that you can copy 
them manually. 

Unlike DOS, you cannot use Chkdsk’s 
/F (fix) parameter on the drive from 
which you started the system; you must 
boot up from the floppy to restore any 

continued 
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Unretouched Screen Images 


Buy The One On The Left And You'll Have 
To Put It Where The Sun Don't Shine. 


The monitor on the right, 

however, can be placed anywhere 
you like. Even in direct sunlight It's 
the new Flat Technology Monitor from 
Zenith Data Systems—winner of PC 
Magazine scoveted “Technical Excellence Award” in the 
hardware category for 1987. 


You Have To See Zenith To Believe It 

So clear. So precise. So lifelike. It's the only monitor 
with a completely flat screen. A breakthrough that has 
redefined monitor quality forever. Industry experts are 
already convinced. And once you see it in person, you'll 
be a believer, too. 
Bigger, Brighter, Glare-Free 

Our Flat Technology Monitor has an impressive 
14-inch display. And even though it's bigger, it's 50% 
brighter than conventional CRT's and it has 70% 
greater contrast. So you get colors with greater depth 
and definition that make your reports, charts and graphs 
come alive like never before. 

The Flat Technology Monitor is virtually glare-free. 
So you can work longer without the usual headaches 


© 1988, Zenith Data Systems 


Circle 292 on Reader Service Card 


and eyestrain. And that means greater productivity. But 
to get the whole picture, you have to see it with your 
own eyes. 


Backward And Forward Compatibility 

You also get full compatibility with the high 
resolution VGA Video generated by IBM's new PS/2* 
computers. And with Zenith's Z-449 or other VGA-class 
video cards, you can enjoy CGA, MDA, Hercules and 
EGA graphics as well. 
Experience Zenith's Latest Technology Breakthrough 

Obviously, a mere picture can't do justice to our 
new Flat Technology Monitor. It demands a face-to-face 
evaluation. For a hands-on demonstration, call today 
for the name of your nearest authorized Zenith Data 
Systems dealer—the Flat Technology Monitor is available 
in quantities right now. 


1-800-553-0305 


p data — 
systems 
THE QUALITY GOES IN BEFORE THE NAME GOES ОМ” 


Personal Systeni/2 and PS/2 are registered trademarks of IBM Corp 
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lost clusters on the hard disk. The /F op- 
tion requires that you cease all activity on 
the disk you want to fix. However, be- 
cause of OS/2's virtual memory, there's 
always the possibility of disk activity if 
OS/2 needs to move a segment in mem- 
огу or swap a segment out to disk. 

Some dual-mode commands have 
more functions in OS/2 mode. The Mode 
command lets you set the operational 
mode of devices, such as the communica- 
tions port, the display, the parallel 
printer, and system-wide disk I/O write 
verification (as opposed to a per process 
basis with Verify). You must have 
COMOx.SYS installed to use Mode to set the 
communications ports. 

While Mode is a dual-mode command, 
the manual recommends you set the 
COM port from the OS/2 mode because 
some parameters are available only in 
OS/2 mode. You can also query the set- 
ting of the COM port from OS/2 mode 
and use this output as input to another 
mode command. Mode no longer has an 
option to send the output from the parallel 
port to a serial device; the Spool com- 
mand supplies this function and requires 
COMOx.SYS to do it. 

The more interesting commands are 
those intended for OS/2 mode only. The 
Start command lets you start an OS/2 
session from another session. Using 
Start in the autostart batch file gives you 
another way, in addition to the Program 
Selector, to configure the system to auto- 
matically load whatever applications you 
normally use. Detach lets you initiate a 
noninteractive background process. 
Using a Run command in the CONFIG.SYS 
file has the same effect as issuing a De- 
tach command from the system prompt. 

A print spooler is necessary in a multi- 
tasking system where multiple applica- 
tions share one printer. In OS/2, the print 
spooler, Spool, is separate from the 
Print command. Spoo1 is an exclusively 
OS/2 function that intercepts files sent to 
the printer from rnultiple sources. You 
can start it with a Run command from the 
CONFIG.SYS file or with a Detach com- 
mand at the command prompt. Either 
way, it is a process that runs at idle pri- 
ority (i.e., when nothing else is going 
on). 

Spool gives the data it receives tempo- 
rary filenames and keeps them in the sub- 
directory, C:\SPOOL. Spool accepts only 
parallel devices for input, but it will send 
its output to either parallel or serial de- 
vices. You can have up to three print 
spoolers active, servicing three printers. 

The spooler works fine in conjunction 
with the Print command, but there is a 
problem with using DOS editors with the 
spooler. Because most DOS programs do 
not contain code to inform the print 
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spooler when to close and print the file, 
the output is not printed until you exit the 
application. You can press Ctrl-Alt-PrtSc 
to force the spooler to start without leav- 
ing the application. This key combination 
successfully forced output to the printer 
from XyWrite III Plus. However, it's im- 
portant to wait until the application has 
sent the entire file to the queue before 
forcing the output, or else the spooler 
will split the output into two files. 

The Print command can send output 
to the printer or cancel the printing of one 
or more files, but it doesn't have an op- 


tion for listing the files waiting in the 
queue as it did in DOS 3.3. 

OS/2 has the same 32-megabyte size 
limit for hard disk drives as DOS 3.3 and, 
like DOS 3.3, gets around the barrier by 
letting you partition your hard disk into a 
primary and extended partition. Fdisk 
has an option to then create a logical drive 
in the extended partition. 

I found the manual's description of 
Fdisk awfully vague. When I first saw 
the second selection on the Fdisk menu, 
"Change the Active Partition," I thought 
I could install DOS 3.3 in one partition 


Their Series II. 


Listen to Our Range 

of Capabilities. 

Compared with the similarly 
priced PCPI Laserlmage 1000, the 
HP Series II is just ho-hum. 


Versatility makes the Laserlmage 


1000 your printer of choice. Espe- 
cially when you compare software 
compatibility and memory. 


Emulation Sensation. 
The HP Series !I only offers its 
own emulation. 

Our Laserlmage gives you 
more—HP Series II, plus down- 
loadable emulations for the IBM 
Proprinter, Epson FX/80, Diablo 
630, and HPGL Subset for spread- 
sheet graphics. 


You can even get Laserlmage 
with an optional HPGL 7475A 
plug-in cartridge. 

This summer you will be able to 
upgrade to ImageScript" our 
PostScript? language emulation, 
with a single plug-in cartridge. 

So with Laserlmage, the choice 
is yours. 


More Memorable. 

HP's Series Il comes with an 
underwhelming 512K of memory. 
Which is fine, if you limit yourself 
to simple documents. 

The LaserImage gives you twice 
as much, with a full megabyte of 
memory. Standard, right out of the 
box. So it's a much better choice 


and OS/2 in another, and use Fdisk to 
change which operating-system partition 
was active. This wasn't the case. You can 
use this option only if you install another 
operating system (such as Xenix) on the 
primary partition. 


Serviceability Aids 

In a multitasking system a lot of things 
can go wrong, and it can be difficult to 
track the problem down. In OS/2 mode, 
however, because programs run in 
protected mode, certain components of 
the system continue to run even if the sys- 
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tem is partially disabled. OS/2 has a sys- 
tem trace and memory dump facility. 
Both of these functions are not for the 
faint of heart: They're intended for use 
with aid from an IBM service represen- 
tative. 

You can use the Trace command to 
turn event tracing on or off, and you can 
invoke this command either at the OS/2 
prompt or at boot time by placing a state- 
ment in your CONFIG.SYS file. If you 
don't want to turn tracing on at boot time, 
you must place a Tracebuf command in 
the CONFIG.SYS file to set the size of a cir- 


Our Laserlmage. 


for newsletters and presentations. 
The Газе таре 1000 is one of a 
whole family of fine printers with 
even more memory, more speed, 
and long, reliable duty cycles. 
Nationwide on-site service is 
also available. 


Call your dealer today for a 
Laserimage 1000 solo. Ask about 
our extended warranty. And 
compare our Laserlmage with the 


HP Series II for yourself. 
Then, you decide which one 
makes the sweeter sound. 


Pond aper 
=>... Products, Inc. 


Technology + Choice. 


(619) 485-8411 
Toll Free Information: 1-800-225-4098 
In California: 1-800-262-0522 
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cular trace buffer. Tracefmt takes the 
contents of the trace buffer, analyzes 
each record, and sends the output to the 
standard output device. 

To use the memory dump facility, you 
should have one formatted disk holding 
the Createdd command file on hand to 
start the dump. Because Createdd uses 
the Format command, Format should be 
accessible from the current directory or 
from the search path. Createdd dumps 
all memory beginning at address 0 until 
the entire memory contents have been 
placed on the disk. To initiate the dump, 
you hold down the Control and Alt keys 
and press the Num Lock key twice. 
(Don't press this until you're absolutely 
ready, because the system will cease all 
current activities without flushing the 
buffers or other system cleanup opera- 
tions.) А memory dump can take several 
disks, but one 1.44-megabyte floppy disk 
was enough to hold the contents of the 3 
megabytes of RAM on my system. You 
can stop the procedure each time you are 
prompted to put in another disk. 


DOS Compatibility 

Most programs run in the DOS cornpati- 
bility box without problems. The manual 
warns that programs with copy-protec-. 
tion schemes that depend on timing or the 
operating system may not work. Those 
programs that are timing-dependent or 
hardware-specific, such as device 
drivers, may give problems. I ran Side- 
Kick 1.52A, XyWrite III Plus, Hyper- 
ACCESS 3.32, Lotus 1-2-3 version 2.01, 
AutoCAD 2.52, MathCAD 2.0, STATA 
1.5, DIAL (Microsoft's bulletin board 
system), and dBASE III Plus 1.1 in the 
DOS-mode box, and they operated much 
as they do in DOS. 

There were some differences, though. 
XyWrite usually caught the hot keys and 
put one of its own help screens up just be- 
fore OS/2 switched me to another screen 
group. Although initially confusing, this 
was not a functional problem. 

Because DOS programs that access а 
COM port were not written for a multi- 
tasking environment, many of them go 
directly to the port without bothering to 
see if another application is currently 
using it. Setcom40 makes the address of 
the COM port available to a DOS-mode 
application so it can access the port when 
the COMOx.SYS device driver is installed. 
After the DOS-mode program is through, 
Setcom40 also removes the address so an 
OS/2 application can use the port. It's 
important not to issue this command 
while a running OS/2 application is using 
the port. I had to turn on Setcom40 before 
using DIAL from the DOS-mode box, 
but not before using HyperACCESS. 

continued 
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I ran into a problem with an incompati- 
ble device driver. The Sysgen Bridge- 
file, an external 5%-inch floppy disk 
drive, would not run in the compatibility 
box. According to the company, it is 
working on a new driver. For the time 
being, I installed the Sysgen driver onto 
my DOS 3.3 boot disk and rebooted from 
that whenever I wanted to transfer files 
from the 5!4-inch format to the PS/2 
Model 50. 

Some of the old, little-used command 
options have been weeded out of the DOS 
mode. Format no longer formats eight 


sectors per track, or a single-sided disk. 
Exe2bin, Ctty, and Graphics are no 
longer supported. The Label command 
does not delete a label from a disk. Files 
is ignored in the CONFIG.SYS file. Print 
doesn't support the /B, /U, /M, and /Q pa- 
rameters, which deal with buffer size, 
scheduling of the print spooler, and the 
queue size of the spooler. You no longer 
have to specify the path name for the code 
page file with Country, change the code 
page with the Mode command, or load the 
N1sfune command to use Chep to change 
code pages. 
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Great ideas should 
look great on paper. 
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with PCTEX9: the 
full implementation 
of Prof. D. Knuth's 
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formatting/typesetting 
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manual or the great 
American novel, 
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camera/publisher-ready 
manuscripts to be proud 
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Improved Documentation 

The OS/2 user's reference is much easier 
to navigate through than the DOS 3.3 
manual. It is smaller and better orga- 
nized. As with the DOS user reference, 
the OS/2 user reference lists the system 
utilities and batch commands alphabeti- 
cally, with cross-references to other re- 
lated commands. There is a large section 
on the CONFIG.SYS file commands. IBM 
has adopted a command diagram using 
lines and arrows that is clearer than the 
command format using brackets, capi- 
tals, and small letters. 

The manual does a great job of show- 
ing which commands work in which 
modes through the use of a box icon. If 
the upper three-quarters of the box is 
filled in with black, it indicates that the 
command works only in OS/2 mode. If 
the lower left one-quarter of the box is 
filled in, the command works only in 
DOS. However, if the box is absent, it’s a 
dual-mode command. Appendix A lists 
all commands in a table and indicates the 
mode each one operates in. The appendix 
also includes a useful section on DOS 
compatibility. 


Test Results 

To get some idea of how the scheduler 
works, I created a dual-mode version of 
BYTE's Sieve benchmark program in С 
and a compute-bound infinite loop and 
ran them together in various combina- 
tions. I used these programs on an IBM 
PS/2 Model 50 to find out how the CON- 
FIG.SYS commands work together and 
how the DOS mode fits into the scheme 
of things. For these tests, I considered 
only regular- and foreground-class 
threads. Time-critical and idle-class 
threads do not have their priority dynami- 
cally adjusted by the system. 

The way the scheduler works is that 
any higher-priority thread that is ready to 
run gets the CPU before any lower-prior- 
ity thread. А CPU-intensive process at a 
higher priority could starve out processes 
at a lower priority. In CONFIG.SYS, if you 
set the priority to dynamic, the system 
will adjust the priority of lower-priority 
threads by boosting the priority of these 
processes by 1 after the number of sec- 
onds specified by Maxwalt passes. It will 
also give any threads running in the fore- 
ground a boost over regular-class threads 
running in the background. 

To see how this works, I started a 
CPU-intensive infinite loop in the fore- 
ground and ran 100 iterations of the Sieve 
in the background. When it was the only 
process running, the Sieve took 22 sec- 
onds; the contents of the foreground loop 
took approximately 47 seconds running 
alone. I ran these programs with both 

continued 
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Than Most Network Boards 


With advanced power and five times more 
speed, LANLink 5X" has emerged. 

Coming from award-winning, state-of-the- 
art technology, the new LANLink 5X" boldly stands 
up to the challenge posed by costly, hardware- 
dependent networks. 

That takes guts for a software-driven net- 
work. But we're confident. 
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networking channel that's already built into most 
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The High-Performance Alternative to 
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astonishing rate at which LANLink 5X™ transfers 
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Table 2: To show the difference between dynamic and absolute priority, 1 
ran а compute-bound infinite loop in a foreground screen group and 100 


iterations of the Sieve of Eratosthenes 


in a background, OS/2 screen group. 


Under dynamic priority, the smaller the value of Maxwait, the more often the 
background process gets to run. Under absolute priority, Maxwait’s value 
has no effect on the scheduling of the foreground and background processes; 
while the Sieve and foreground process are both running, they appear to be 
competing equally for the processor. It is interesting to note that in these tests, 
the performance of the DOS-mode foreground process is comparable to the 
QS/2 mode foreground process. (Times are in minutes:seconds.) 


Foreground Background 
OS/2 Mode 
46, 47, 46.... 
47,47,47,... 
47, 46, 47,... 
70, 47, 46,... 
70, 47, 46,... 
69, 47, 46.... 
00$ Моде 
46, 47, A7,... 
46, 47, 47,... 
46, 47, 46,... 
70, 46, 47,... 
69, 47, 46.... 
70, 46, 47... 


5:41 
17:40 
59:50 

0:47 

0:45 

0:46 


5:37 
18:30 
59:42 

0:49 

0:46 

0:42 


Notes: 
Time slice = 32:248 


Priority 


Dynamic 
Dynamic 
Dynamic 
Absolute 
Absolute 
Absolute 


Dynamic 
Dynamic 
Dynamic 
Absolute 
Absolute 
Absolute 


The elipsas mean thal the оте for the foreground program continued at the last number. 
А DOS-mode process в suspended when it is in the background. 


Table 3: Comparing times for applications running under DOS mode and 
DOS 3.3 shows that you get varied results. 


Application benchmarks 


XyWrite' 

Microsoft Word 

Lotus 1-2-3 

dBASE Ill + 

AutoCAD 1 
STATA 

MathCAD 


! Times for large program only. 


OS/2 and DOS mode in the foreground 
(see table 2). 

When priority was dynamic, the fore- 
ground task executed at a fairly constant 
rate no matter what was going on in the 
background. When priority was absolute, 
however, the foreground tasks and the 
background tasks executed in a round- 
robin fashion. In these tests, because I 
started these processes from the com- 
mand line, they all had the same priority 
when I configured priority to be absolute. 
The programmer can set the priority of a 
thread; in this situation, a lower-priority 
thread would not get the processor from a 
higher-priority compute-bound infinite 
loop. 
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OS/2 DOS mode 


2:51 
0:31 
2:48 
8:35 
6:02 
0:52 
0:35 


Table 2 also shows that when DOS 
mode is in the foreground, it gets sched- 
uled the same way as an OS/2-mode task 
running in the foreground. А task run- 
ning in DOS mode is suspended when it 
is switched to the background. 

Table 3 shows the total time for each 
program's test in the application bench- 
mark suite. (For a description of the ap- 
plication benchmarks, see the article "In- 
troducing the New BYTE Benchmarks" 
on page 239.) In general, DOS mode was 
slower on the loads from disk. DOS 
mode was about 4 minutes slower per- 
forming the Hide command in AutoCAD 
than was DOS 3.3. DOS mode had some 
notable speedups: 5 seconds faster for the 


Xy Write block move test, and 20 seconds 
faster for the STATA graphics test. It also 
showed a lot of improvement in many of 
the dBASE III Plus tests in the Copy, In- 
dex, Append, Pack, Count, and Sort 
tests. In these tests, it was 29, 21, 24, 55, 
41, and 31 percent faster, respectively. 
The only problems I came upon when 
running the application benchmarks in 
OS/2 mode were memory problems. I 
had to remove COMOx.SYS from memory 
to run the fast Fourier transform test of 
MathCAD. The memory limitations pre- 
vented me from running the Lotus 1-2-3 
Monte Carlo tests at all; the Monte Carlo 
requires over 512K bytes of memory. 


Is It Worth It? 

At this time, the average end user can't do 
a whole lot with IBM OS/2 except run 
DOS applications in the DOS-mode box. 
I don't currently have any user applica- 
tions that take advantage of the advanced 
capabilities of OS/2, and the thrill of run- 
ning 12 simultaneous disk directories 
wears off quickly. 

So the question is, is it worth the 
money and effort to convert to OS/2 Stan- 
dard Edition now? I think it is. The DOS 
compatibility box seems to be pretty 
compatible for most applications unless 
you have a real memory hog of a program 
or an incompatible device driver. You 
can easily boot from a DOS floppy and 
just run under DOS if you don't want to 
struggle with these issues. 

It takes time to absorb the concepts of a 
system this complex. Even just the stuff 
you have to know to be an end user takes 
some mental adjustment. It took me a few 
weeks just to get used to the concept of 
screen groups, the fact that OS/2 has over 
50 files in the root directory, and to fig- 
ure out what the CONFIG.SYS commands 
were good for, just to name a few things. 

If you happen to be an applications de- 
veloper, these are exciting times. Norton 
Guides has an on-line reference for the 
OS/2 Application Programmer Interface 
(APT) that makes the approximately 200 
OS/2 functions accessible with a key- 
stroke. Laboratory Microsystems has an 
alternative to the very expensive Micro- 
soft Software Development Kit ($3000) 
and IBM Toolkit ($795), called UR/ 
FORTH ($350), which is a great system 
for becoming familiar with the OS/2 
API. Unlike C, Forth lets you simply try 
out an OS/2 function right at the Forth 
prompt. You don't have the lengthy edit, 
compile, link, and run cycle of C. I am 
expecting an avalanche of OS/2 applica- 
tions any day now. It will be interesting to 
see how well they all play together. м 


Eva M. White is a technical editor at 
BYTE. 


Systat. Because other statistics and 
graphics packages are not enough. 


Systat now offers more statistical graphics than any other PC or 


mainframe package. And we still give you less bulk with more statistics. 
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Statistics Basic statistics, frequencies, t-tests, post-hoc tests 
Multiway crosstabs with log-linear modeling, association 
coefficients, PRE statistics, Mantel-Haenszel, asymptotic standard 
errors Nonparametric statistics (sign, Runs, Wilcoxon, Kruska!- 
Wallis, Friedman two-way ANOVA, Mann-Whitney U, Kolmogorov- 
Smirnov, Lilliefors, Kendall coefficient of concordance) Palrwise/ 
listwise missing value correlation, SSCP, covariance, Spearman, 
Gamma, Kendall Tau, Euclidean distances, binary similarities Linear, 
polynomial, multiple, stepwise, weighted regression with extended 
diagnostics Multivariate genera! linear model includes multi-way 
ANOVA, ANOCOVA, MANOVA, repeated measures, canonical 
correlation Principal components, factor anatysis, rotations, 
components scores Multidimensional scaling Multiple and 
canonical discriminant analysis, Bayesian classification Cluster 
analysis (hierarchical, single, average, complete, median, centroid 
linkage, k-means, cases, variables Time series (smoothers, 
exponential smoothing, seasonal and nonseasonal ARIMA, ACF, 
PACF, CCF, transformations, Fourier analysis Nonlinear estimation 
(nonlinear regression, maximum likelihood estimation, and more). 


Graphics overiay plots Drivers for most graphics devices 
Two dimensional: Error Bars Scatterplots Line and Vector Graphs 
Vector, Dot, Bubble and Quantile Plots Bar Graphs (single, multiple, 
stacked, range) Box plots (single and grouped) Stem-and-leaf 
diagrams Linear, quadratic, step, spline, polynomial, LOWESS, 
exponential smoothing Confidence intervals and ellipsoids (any 
alpha value) Smooth mathematical functions Rectangular or polar 
coordinates Log and power scales ANOVA interaction plots 
Histograms (regular, cumulative, fuzzy) Stripe and jitter plots 
Gaussian histogram smoothing Scatterplot matrices Voronol 
Tesselations Minimum spanning tree Maps with geographic 
projections (U.S. state boundary file included) Chernoff faces Star 
plots Fourier plots Pie charts Contour plots on reguleriy and 
irregularly spaced points Control charts and limits Three 
dimensional: Data plots Smooth function plots Vector plots 
Linear, quadratic, spline, lesst squares surface smoothing Three- 
dimensional type fonts. 


Data Management import/export Lotus, dBase, and DIF 
files Full screen data editor Full screen text editor Untimited 
cases Missing data, arrays, character variables Process 
hierarchical, rectangular or triangutar files, irregular length records 

Character, numeric, and nested sorts Merge and append large files 

Unlimited numeric and character variable transformations 

Subgroup processing with SELECT and BY Value labels and RECODE 
Statements Macro processor with programming language. screen 
control, file manipulation, applications generation, and report writing. 


SYSTAT. 


Systat operates on IBM PCs and compatibles, MS-DOS and CP/M 
machines, several UNIX minicomputers, and the VAX/Microvax. 
Menu/windowed Macintosh version also available. Single copy price 
$795 USA and Canada, $895 Foreign. Site licenses, quantity prices 
and training seminars available. No fees for technical support. 
Statistics and graphics available separately. 


For more information, call 312 864.5670 or write Systat Inc., 
1800 Sherman Avenue, Evenston, IL 60201. 


The E ate registered trademarks: CP/M of Digite! Research, Inc., IAM PC of (BM, 
inc., MS- of Microsoft, inc., Macintosh of Apple Computer ino., UNIX of AT&T end. 
VAX of Digital Equipment Corporation. 
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Programmers Paradise Gives You Superb Selection, 
Personal Service and Unbeatable Prices! 


Welcome to Paradise. The microcomputer software source that caters to your programming needs. 
Discover the Many Advantages of Paradise ... 


e Lowest price guaranteed 
ө Latest versions 


e Huge inventory, immediate shipment 
e Knowledgeable sales staff 


We'll Match Апу 


e Special orders 


e 30-day money-back guarantee* 
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LIST OURS 
384 SOFTWARE 
386-TO-THE-MAX 75 96 
ADVANTAGE 386 C OR PASCAL 895 839 
DESQVIEW 130 115 
OXBASE + /386 595 459 
HIGH С-386 895 339 
ү}, т-а DOS/MERGE 395 349 
SYSTEM V/385 (COMPLETE) 799 679 
RUNTIME SYSTEM 199 169 
MS WINDOWS/386 195 139 
NDP C OR FORTRAN-386 595 6553 
PC-MOS 386 CALL CALL 
PHARLAP 386 ASM/LINK 495 142 
PHARLAP 386 ASM/LINKLOC 655 555 
PHARLAP 386 DEBUG 195 157 
ОМА PASCAL 819 
SYSTEM V 386 (COMPLETE) 1595 1279 
1L SYSTEM 695 689 
2 USER 495 3% 
UNLIMITED 995 799 
M/385 245 IR 
595 549 
ALSYS -— QW/iMAINTENANCE) 3655 3399 
ALSYS ADA TOOLSETS 995 929 
ALSYS 356 ADA 3655 3399 
JANUS ADA 'JET SET* 99 90 
"ЕЮ" PACK 395 387 
'D' PACK 799 т 
APL 
APL*PLUS PC 695 499 
APL"PLUS PC TOOLS 295 205 
POCKET APL 95 80 
AL/LISP 
MULISP-87 INTERPRETER 300 199 
MULISP-57 INTERP/COMPILER 400 262 
PC SCHEME 5 
AUPROLOG 
ARITY PROLOG INTERPRETER 295 282 
COMPILER AND INTERPRETER 850 574 
STANDARD PROLOG 95 80 
COGENT PROLOG COMPILER 200 181 
TURB 109 69 
TURBO FROLOG TOOLBOXES 100 
ASSEMBLERS/LINKERS 


ADVANTAGE DISASSEMBLER 


ASMLIB 
MS MACRO ASM (DOS OR 05/2) 
OPTASM 


2 
MS BASIC COMP. 5.0 (DOS OR 05/2) 
a nee 


QBA 
QUICKPAK 69 60 
QUICK-TOOLS 130 11 
QUICK WINDOWS W/SOURCE 99 90 
SCREEN SCULPTOR 125 96 
STAY-RES 69 56 
TRUE BASIC 100 80 
TURBO BASIC 100 6? 
TURBO BASIC TOOLBOXES 100 69 
C COMPILERS 
AZTEC C COMMERCIAL SYSTEM 499 CALL 
LUS 369 
HIGH C 595 549 
LATTICE C 500 272 
WAOURCE 900 499 
MICROSOFT C (DOS OR 0571 450 — 285 


156 BYTE * JUNE 1988 


LIST OURS 
UICK C 99 69 
URBO C 100 69 
WATCOM C NEW 293 268 
C INTERPRETERS 
C-TERP 298 232 
C-TERP FOR TURBO C 139 122 
INSTANT C 495 354 
RUN/C 120 85 
RUN/C PROFESSIONAL 250 159 
CLIBRARIES/UTILITIES 
BLACKSTAR FUNCTIONS 125 101 
C ASYNCH MANAGER 175 137 
ЕЗ: е уи I Ma 
c UTILITY LIBRA RY 185 125 
ESSENTIAL COMM LIBRARY 185 125 
НЧЕ PLUS 250 199 
SAMPLER 95 6% 
CREENLEAF COMM LIBRARY 185 125 
GREENLEAF FUNCTIONS 185 125 
MULTI-C 149 137 
PFORCE 395 216 
POLYTRON C BEAUTIFIER 49 45 
PRO 495 399 
RESIDENT C W/SOURCE 198 169 
TIMESLICER 295 219 
W/SOURCE 1000 899 
TURBO C TOOLS 129 — 101 
WKS LIBRARY 89 80 
COBOL 
мт РИ 395 33 
Е-2 РАСЕ 295 2569 
E: FOCUS 
COBOL/2 900 1733 
COBOL? TOOLSET 900 733 
PC-CICS 1500 1159 
LEVEL | COBOL 349 282 
PERSONAL COBOL 149 119 
OTHERS CALL CALL 
MICROSOFT COBOL 
MICROSOFT SORT 195 130 
ОРТ-ТЕСН SO 149 108 
REALCICS 995 790 
REALIA COBOL 995 794 
ae 1145 — 899 
RM/COBO 950 763 
RM/COROL- 85 1250 999 


OBJECT-ORIENTED 
PROGRAMMING 


ACTOR - 
ADVANTAGE C++ 
C-TALK 


PFORCE + + 
SMALLTALIUV 
cer APPLIC. PACK 
A/VGA COLOR EXT. PACK 
AA 41,2,ot 3 APPLIC. PACKS D 
SMALLTALK/V286 200 


RM/SCREENS 395 339 
SCREENIO 400 382 
SCREENPLAY 175 131 
SORTEX NEW 99 89 
COMMUNICATIONS 
ASCOM IV 185 177 
CARBON COPY PLUS 195 14 
CLOSE-UP 
SUPPORT 245 2272 
CUSTOMER 195 167 
CO-SESSION (2 USER) 249 217 
SUPPORT 175 157 
APPLICATION 125 116 
PTEL 50 45 
SIDETALK 120 90 


LIST OURS 
DATABASE COMPILERS 
CLIPPER 695 39 
DBFAST 65 e 
FORCE Ш 129 117 
FOXBASE + 395 249 
QUICKSILVER 599 369 
R: TURBO 695 CALL 
DBASE-TOOLS 
ат Tl ут 4 PLUS 499 278 
DBASE IIl P 695 399 
DBASE TOOLS TOR С OR PASCAL 90 69 
DBFAST 69 60 
DEBUG Ш 195 181 
FOX TOOL BOX 295 — 287 
FRIENDLY FINDER 99 90 
GENIFER 395 282 
iw iei SOLUTIONS 95 80 
PER ENT XL 149 129 
QUICK ENT 99 90 
&R 150 — 139 
REPORT PLUS 150 131 
SILVERCOMM LIBRARY 150 139 
SQUISH 79 69 
THE DOCUMENTOR 295 249 
TOM RETTIG'S LIBRARY 100 80 
Ul PROGRAMMER 295 249 
DEBUGGERS 
ADVANCED TRACE-86 175 121 
BREAKOUT 1 89 
C-SPRITE 175 121 
RISCOPE | ws om 
PERISCOPE И 175 MI 
PERISCOPE 1-Х 145 108 
PERISCOPE Ш 8 MHZ 1095 899 
PERISCOPE Ш 10 MHZ 1185 — 979 
PFIX 86 PLUS 395 215 
T-DEBUG PLUS V. 4.0 45 35 
W/SOURCE 90 80 


DISK/DOS/KE Y BOARD UTILITIES 
ADVANCED NORTON UTILITIES 150 
BACK-IT 130 


D PLUS V. 2.0 80 TU 
DISK OPTIMIZER TO 58 
FANSI CONSOLE TS 66 
ASTBACK 175 1 
FAST FORWARD 70 aa 
FETCH 55 40 
MACE UTILITIES 99 90 
NORTON COMMANDER 75 56 
NORTON UTILITIES 100 61 
РС TOOLS DELUXE 80 70 
PDISK 145 107 
Q-DOS Il 70 60 
VFEATURE 80 78 
VFEATURE DELUXE 120 111 
X TREE PRO 129 IM 
EDITORS 
195 CALL 
W/DBRIEF 275 CALL 
CYUE W/SOURCE 250 199 
EDIX 195 169 
EMACS 295 268 
EPSILON 195 151 
FIRSTIME (C) 295 132 
KEDIT 150 120 
LSE 125 101 
MKS Vi 75 66 
MULTI-EDIT 95 90 
NORTON EDITOR 79 10 
PC/EDT + 2905 268 
Pt EDITOR 195 165 
PMATE 195 116 
SPF/PC 245 165 
VEDIT PLUS 195 11 
XTC 99 Bo 
EQUATION SOLVERS 
B KA: THE SOLVER 167 119 
MATHCAD 395 382 
SOLVE IT 79 TS 
T K SOLVER PLUS 395 382 


LIST OU RS 


FILE MANAGEMENT 
BTRIEVE 245 185 
XTRIEVE 245 199 
REPORT OPTION 145 109 
BTRIEVE/N 595 — 455 
XTRIEVEN —— 595 469 
REPORT OFTION/N 345 218 
CBTREE 159 141 
C-TREE 395 31g 
R-TREE 255 HI 
CTREE/R-TREE BUNDLE 650 _ BM 
p D: TREE 395 CALL 
250 — 124 

БВС iin W/SOURCE 500 243 
DBC Ш PLUS 750 — 559 
DB.VISTA OR DB. QUERY 195 CALL 

SINGLE USER W/SOURCE 495 CALL 

MULTIUSER 495 CALL 

MULTIUSER W/SOURCE CAL 
INFORMIX ESQL/ 

INFORMIX 4GL 295 839 
INFORMIX SQL 705 719 
PHACT MANAGER 249 212 

795 
FORTRAN COMPILERS 


LAHEY FORTRAN 477 439 
LAHEY FORTRAN PT7L-EM/16 655 628 
LAHEY PERSONAL FORTRAN 77 56 85 


MS FORTRAN (DOS OR 05/2) 450 — 285 
RM/FORTRAN 595 419 
FORTRANLIBRARIES/UTILITIES 
DIAGRAM'ER OR DOCUMENT'ER 129 118 
EXTEND 150 131 
FORTRAN ADDENDA 165 (39 
FORTRAN ADDENDUM 95 85 
GRAFMATIC OR PLOTMATIC 135 110 
MAGUS NUMERICAL ANALYST 295 — 252 
MATHPAC 495 445 
PANEL 295 158 
SPINDRIFT LIBRARY 148 135 
? 350 272 
TEKMAR GRAPHICS LIB. 195 168 
GRAPHICS 
ADVANTAGE GRAPHICS (С) 250 
DRAWBRIDGE 129 11 
ESSENTIAL GRAPHICS 299 
W/SOURCE 598 
GRAPHIC 395 


GSS GRAPHIC DEV. TOOLKIT 495 
HALO '88 


B 
FLEE PERET EE] 


HALO '88 {S am MICROSOFT LANG.) 593 
METAWIND 135 
METAWINDOW PLUS 275 
TURBO WINDOW/C 95 
TURBO HALO (FOR TURBO C) 99 
PCLINT 139 101 
PRE-C 295 [139 
MODULA-2 
LOGITECH MODULA-2 
COMPILER KIT 99 81 
DEVELOPMENT SYSTEM 249 10 
TOO 169 141 
SOLID B + TOOLBOX 99 8 
STONYBROOK MODULA-2 195 178 
W/UTILITIES 345 2889 
OPERATING SYSTEMS 
MICROPORT: 
286 DOS MERGE 149 128 
SYSTEM V/AT 43 
UNTIME РАСК 183 
SOFTWARE DEY. 49 303 


PACKAGE 2 
TEXT PREPARATION PACKAGE 199 169 
UNLIMITED LICENSE KIT 249 20 


FEATURED PRODUCTS 


NORTON EDITOR — Feet editor with all the 


sytem. enables шега to run DOS software "ой the 
shel” as а task under SCO XENIX on Intel ARIS- 
List: Twc-users: $495 Qurs: $399 


List: Unlenited users: $995 Ours: $799 
GREENLEAF DATAWINDOWSE FOR e LM 
шкет full lage af 0S2 


SCO: 
XENIX SYSTEM V (COMPLETE)! 


1295 999 

DEVELOPMENT SYSTEM 595 — 415 
OPERATING SYSTEM 59$ 479 
TEXT PROCESSING PACKAGE — 195 — 149 
XENIX FOR PSA $0,60.80 CALL CALL 


WENDIN: 
OPERATING SYSTEM TOOLBOX 99 Bg 
PCVMS 93 во 
99 & 
WENDIN-DOS 89 Bn 
WENDIN-DOS APPLICATION KIT — 99 B0 


PASCAL * 7n x 
MARSHAL PM 189 150 
MICROSOFT "PAS AL (DOS OR ©0572) 300 159 
229 CALL 
PROFESSIONAL PASCAL 555 — B4B 
TURBO PASCAL 100 68 
TURBO PASCAL DEY. LIB. 395 285 
TURBO PARCAL ADD-ONS 
ASCII TURBO GHOST WRITER 
STARTER ge 
COMPLETE 289 161 


LIST OURS LIST OURA 
AZATAR DOS TOOLKIT 39 i8 ADVANTAGE VCMS 379 2399 
DOS/BIOS & MOUSE TOOLS 19 p LMK 195 Mi 
- LUGARU MAKE 69 CALL 
FLASH-UP TOOLBOX 49 46 MKS RCS 189 
МАСН 2 75 GL PYCS-CORPORATE 395 
METRABYTE DATA АСО. TOOLS 100 Ф] PVCS-NETWORK CALL CALL 
SCIENCE AND ENGIN. TOOLS 75 © PVCS-PERSONAL 149 131 
SCREEN SCULPTOR 125 86 . 
SYSTEM BUILDER 150 131 
IM 100 50 
REPORT BUILDER 130 116 
T-DEBUG PLUS V. 4.0 45 33 
W/SOURCE 80 80 
TURBO ADVANTAGE 50 45 
TURBO ADVANTAGE COMPLEX 90 80 
TURBO ADVANTAGE DISPLAY 70 64 
RBO.ASM 99 10 
TURBO ASYNCH PLUS 129 101 
TURBO GEOMETRY LIBRARY 100 $90 
TURBO HALO 99 80 
TURBO MAGI 99 90 
RBO PASCAL TOOLBOXES 
DATARAS Wo «9 
EDITO 100 6% 
100 69 
GRAPHIX 100 68 
NUMERICAL METHODS 100 69 
TUTOR 70 45 
TURBO POWER TOOLS PLUS 129 101 99 90 
TURBO POWER UTILITIES 95 79 149 
TURBO PROFESSIONAL 4.0 ga 300 1$ 
TURBO WINDOW/PASCAL 95 ao 1000 
UNIVERSAL GRAPHICS LIBRARY 150 121 100 90 
SMK GEN 50 45 
SCREENS/WINDOWS SOURCE TOOLS 595 499 
C-SCAPE 299 282 TLIB 100 89 
CURSES W/SOURCE 250 112 
GREENLEAF DATA WINDOWS 295 209 TRANSLATORS 
ACC FORMAKER 495 453 BAS. C OR BAS_PAS CALL 179 
YACC 750 684 495 3599 
ICROSOFT WINDOWS 99 ag DB2C 299 Á 171 
MS WINDOWS DEVELOPMENT KIT 500 319 DBX TRANSLATOR 350 299 
PANEL 255 215 RTC PLUS 325 299 
PANEER Ge тс S - 
ADDITIONAL LANGUAGES 
QUICKSCREEN 195 116 BABY/36 (RPG II) NEW 3000 3609 
SCREENSTAR W/SOURCE 198 169 HS/FORTH 395 359 
SOFTCODE 195 119 LATTICE RPG II DEV. SYS, 1400 1119 
W MANAGER 275 199 RPG 11 COMPILER 750 82% 
VC SCREEN C - | 2 S 
RPG П SORT MERGE 250 199 
WINDOWS FOR C 195 14% RPG 11 SCREEN DESIGN AID 350 309 
WINDOWS FOR DATA 295 2 MASTER FORTH 125 115 
WISOURCE 590 479 PC FORTH 150 109 
PERSONAL REXX 125 101 
SOURCE CODE MAINTENANCE 1.186 750 615 
ADVANTAGE MAKE 125 99 VP EXPERT 100 жю 


LIST 0083 LIST OURS 
ADDITIONAL PRODUCTS SCREEN STAR 99 85 
CROSS REFERENCE GENERATOR — 50 19 WS 198 10 
DAN BRICKLIN'S DEMO PROGRAM 75 59 
DAN BRICKLIN'S DEMO PROG. Ш 195 17? GREE 
DAN BRIC DEMO TUTORIAL 50 45 N SAMPLE 95 в 
FLOW СНА 229 205 — GREENLEAF COMM LIBRARY Hs 125 
MKS A 75 6  GREENLEAP DATA WINDOWS 25 209 
MKS-SQPS 495 413 W/SOURCE 395 279 
POLYBOOST 80 79 — GREENLEAF FUNCTIONS 185 12 
POLYDESK Ш 99 ТУ 
SAPIENS V8 300 269 ICROSOFT 
SOFTSCREEN HELP 195 Мз  MSBASIC COMP 6.0 (DOS OR 057) 295 189 
SOURCE PR 95 91 MS BASIC COMPILER МЕНЮ —— 695 449 
TEXT MANAGEMENT UTILITIES 129 gè MS BASIC INTERPRETER (XENIX) 350 229 
TREE DIAGRAMMER 77 90  MSCCOMPILER(DOSOROS/ 450 285 
MS COBOL COMPILER 70 452 
M E. dE 
ААКНА MANAGER (CIPASCAL) — 15 04 — MS FORTRAN (DOS DR 0572 45 285 
17 mem 9 16 Ms LEARNING DOS cae 
PR ANNE А АШ 175 Mi —MSMÁCROASM(DOSOROSZ 150 99 
TURBO C 129 101 MS MOUSE SERIAL OR BUS 150 
TURBO POWER TOOLS PLUS 129 1 л WINDOWS 2 136 
жек РИНЕН MS MUMATH 000 1% 
— ЕЕ 
EUREKA | 167 19 "r d 
PARADOX 2-0 725 MOUSE PRODUCTS 
SIDEKICK 85 LOGITECH SERIAL OR BUS MOUSE 
TURBO BASIC COMPILER 100 
DATABASE TOOLBOX 100 
EDITOR TOOLBOX 100 
TELECOM TOOLBOX 100 
URBO C COMPILER 100 
О FASCAL 100 
TURBO PASCAL DEV. LIB. 395 
TURBO TUTOR 70 
NUMERICAL METHODS T8 100 
DATABASE TOOLBOX 100 
EDITOR TOOLBOX 100 
GAMEWORKS TOOLBOX 100 
GRAPHIX TOOLB 100 
TURBO PROLOG COMPILER 100 
TURBO PROLOG TOOLBOX 100 
F 
ESSENTIAL $ 99 
BREAKOUT DEBUGGER 125 E 99 
C UTILITY LIBRARY 185 MS S 
COMMUNICATIONS PLUS 250 S WINDOWS 99 
ESSENTIAL COMMUNICATIONS 1685 125 М5 WINDOWS DEVELOPMENT КІТ 500 319 
ESSENTIAL GRAPHIC 279 MS WINDOWS/386 195 19 
PRES C" 99 85 MS WORD 450 285 
W 198 169 MS WORKS 195 119 


Discover the power of Microsofts new 05-2 languages 


Introducing five new language versions, a new "smart" programmer's text editor, and an 
enhanced version of CodeView debugger plus a Programmer's Toolkit. Each designed for OS/2 
development with ро for DOS. All languages include the new reconfigurable editor, 


CodeView which now 


plus more... 


05/2 Programmer Toolkit 


Provides documentation and special utilities for development of OS/2 
applications. Contains three reference manuals for a complete description 
of system functions, structures, and file formats. Includes two free hours of 
support via Microsoft's electronic-mail product support system. 

List: $350 Ours $229 


Basic Compiler/6.0 


New compiler offers: extensive math and customizable runtime libraries, 
selective library linking, user defined event trapping, and inter-module error 
handling. Advanced language features such as user defined types, recur- 
sion, and huge arrays. QuickBASIC and enhanced CodeView integrated. 

List: $295 Ours $189 


Pascal Compiler/4.0 


Now bolstered by CodeView for quick and efficient debugging. Ability to 
compile any standard ISO or ANSI program. Meet target requirements 
with your choice of math options. Link and edit with greater efficiency with 
new incremental linker. 

List: $300 Ours $189 


1-800-445-7899 
In NY: 914-332-4548 
Customer Service: 


c 


914-332-0869 
International Orders: 
914-332-4548 
Telex: 510-601-7602 


Circle 230 on Reader Service Card 


ebugs programs up to 128MB, the ability to 
break the 640K barrier, support for protected and real mode programs, 


Micro soft ® 


C Optimizing Compiler/5.1 

Produces the fastest code available on a PC. In-line code generation, 
removal of invariant code from loops, automatic register allocation and 
constant folding. Integrated QuickC for quick compilation and prototyping. 
List: $450 Ours $285 


Macro Assembler/5.1 


Simplified segment directives allow easy program and subroutine setup. 
Assembly rate of 25,000 lines per minute. Special constructs make the 
writing of a mixed language routine as simple as identifying the calling 
language and the parameters to be passed. 
List: $150 


FORTRAN Optimizing Compiler/4.1 


Extensive math options, memory model support, and outstanding code 
optimizations. New incremental linker. Full and complete implementation of 
the ANSI 77 FORTRAN standard. CodeView debugging. GSA-certified, 
error free. 
List: $450 


Ours $99 


Ours $285 


А Division af Hodson Technologies, Lac. 
42 River Street, Tarrytown, NY 10581 
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Discover 
Parallel 
Processing! 


Vonoputer 
The Most Cost Effective 
Transputer Development System 


MicroWay's Monoputer is the best * 
selling Transputer-based PC copro- 
cessor in the world. It was the first board 
available to run the 20 MHz T414 or T800. 
As a result, it received many rave reviews ' | Mainframe Power 
in the UK (available on request) and became | | For Your PC! 
Ihe standard Transputer software develop- \ { 

ment tool. Parallel code can be executed оп MicroWay's Quadputer is the 


a single Monoputer ог on an array of Mono- \ 1 mI t most versatile multiple Transputer co- 
puters wired together by their external link lines. — amm giu И» processor оп (һе market today. It can be 
The Monoputer includes 2 megabytes of 100 с . . .— purchased with 2. 3, or 4 Transputers, each of which 
nsec DRAM, a 20 MHz T414 or T800 and the V has 1 or 4 megabytes of local memory. Two or more Quad- 
MicroWay stand alone Occam Compiler, which puters can be easily cabled together to build larger parallel 
generates Transputer code that runs under MS-DOS. Optional processor systems. А single Quadputer using four T800s pro- 
tools include our licensed version of the TDS and a Pascal. vides 40 MIPS of CPU and 6 megaflops of МОР throughput at 
Fortran, C, and Prolog. one fiftieth the cost of a comparably perlorming mainframe. 


For more information please call (617) 746-7341. After July, 1988, call (508) 746-7341. 
и 


ICTO The World Leader in PC Numerics 


ay РО. Box 79, Kingston. Mass. 02364 USA 1617) 746-7341 


32 High SL. Kingston-Upon- Thames, UK Q1 -547-5466 
St. Leonards, NSW, Australia 02-439-8400 


TRADEMARKS Quadputer, Faputer and Monoputer of MicroWay, Inc INMOS. Transputer. TDS, OCCAM of INMOS Corp MicroWay"" $ a cegrstergesd trademark of Me«croWay, Inc 
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APPLICATION REVIEWS 


Two Mac Databases 


Double Helix II and 4th Di- 
mension are two of the leading 
heavyweight contenders in the 
Macintosh database arena. 
Both are relational database 
systems that let you link multi- 
ple files of records. With 
these systems, you can set up 
customized turnkey database 
management applications. In 
fact, you can do almost any- 
thing you want in designing 
customized database applica- 
tions on the Macintosh. 

Despite these similarities, 
Double Helix II and 4th Di- 
mension have very different 
personalities. Helix is one of 
the most visually oriented 
databases available for the 
Mac. You don't have to type in 
instructions for anything; in- 
stead, you move icons around. 
This has been Helix's trade- 
mark since its introduction 
back in the days of the first 
128K-byte Macs. 

At that time, Helix was a 
cute but limited program that 
couldn't even do subtotals. 
Now it has matured, and it still 
has an abundance of icons per 
square inch of computer 
screen. It also has all the 
heavyweight features most 
users need, except for a proce- 
dural programming language 
and a built-in graphics 
generator. 

There is nothing "cute" 
about 4th Dimension. If you 
prefer to build your custom 
applications with a sophisti- 
cated Pascal-like program- 
ming language, then 4th Di- 
mension is currently the 
stand-out choice among Mac- 
intosh databases. If, however, 
you don't want to program, 
then Double Helix II easily 
and comfortably supplies you 


Go Toe-to- Toe 


Charles Spezzano 


An icon-operated and efficient 
Double Helix 1! differs from a powerful 
and sophisticated 4th Dimension 
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With Double Helix II (top), you use icons to create а 
database. With 4th Dimension (bottom), you can link two files. 


with the capability to create 
your customized relational 
application. 


Double Helix II 40 

Odesta Corp. offers Double 
Helix II version 40 for $595. 
The program comes on two 
3%-inch floppy disks and 
runs on a Mac Plus with 1 
megabyte of memory and a 
hard disk drive. 

Helix has fans like the Mets 
have fans. Even when Helix 
had flash and potential, but 
little power or real business 
capability, users still loved it. 
Now, Double Helix II is an 
easy-to-operate but versatile 
program for the serious user 
who prefers to create data- 
bases in a graphics develop- 
ment environment by using a 
palette of icons rather than tra- 
ditional programming. 

What's called a file of 
records in other programs is 
called a relation in Double 
Helix II. A collection of rela- 
tions is a multifile database. 
When you open a new rela- 
tion, you are provided with a 
palette of seven icons. These 
icons represent the tools that 
you use to create the relation's 
structure. 

Once you open and name a 
relation, you can create a field 
by dragging a Field icon out of 
its icon "well." Double Helix 
II handles five different types 
of data fields: text, number, 
date, flag (true or false), and 
picture (screen image of any 
sort). In addition to setting the 
type of field that you create, 
Double Helix II also provides 
a format button that lets you 
specify the exact output for- 
mat of a number, date, or 

coniinued 
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Double Helix Ii 40 


Type 
Relational database manager 
and applications developer 


Company 

Odesta Corp. 

4084 Commercial Ave. 
Northbrook, IL 60062 
(312) 498-5615 

(800) 323-5423 


Format 
Two 3¥2-inch floppy disks 


Hardware Required 
Macintosh Plus with 1 megabyte of 
memory and a hard disk drive 


Language 
Not available 


Documentation 
425-page User's Guide 
367-page Reference Manual 


Price 
$595 
$395 for the Double Helix Il multiuser kit 


inquiry 891. 


flag, and a validate button that lets you set 
restricGons on the information entered 
into this field. 

You don't have to specify a length for a 
field (see table 1). Double Helix II allows 
up to 32,500 characters per field, but it 
does not allocate a fixed amount of space. 
Rather, it allocates only the space you 
actually use when entering data into that 
field for any record, even if that space 
differs from record to record. 

Once you create fields, you design a 
form so that you can enter, view, and ma- 
nipulate the information they will con- 
tain. You build applications on forms by 
manipulating icons that represent each 
element or data-management activity, 
such as a value, a calculation, or a selec- 
tion process. 

With Double Helix II, everything you 
do with your data requires a form. You 
will need data-entry forms, report forms, 
mailing-label forms, and so on. Helix 
doesn't have separate components, such 
as a report generator that has different 
procedures that you must learn for each 
component. You use Template icons ex- 
clusively for form design. 

You use View icons to enter and view 
data. For this process, you simply drag 
and name a View icon, select the Tem- 
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4th Dimension 1.0 


Type 
Relational database manager 
and applications developer 


Company 

Acius Inc. 

20300 Stevens Creek Blvd. 
Suite 495 

Cupertino, CA 95014 

(408) 252-4444 


Format 
Four 3¥2-inch floppy disks 


Hardware Needed 
Macintosh Plus with 1 megabyte of 
тетогу and a hard disk drive 


Language 
Pascal 


Documentation 

204-page Tutorial 

367-page User's Guide 

172-page Programmer's Reference 
268-page Command Reference 
Utilities and Developer’s Notes 
Changes and Enhancements booklet 


Price 
$695 
$295 for run-time version with four disks 


Inquiry 892. 


plate you wish to use, pull down the view 
menu, and select Show Form. The form 
you created in the Template icon is now 
displayed and ready for data entry. When 
it's time for your first report, you drag 
and name a new Template. Then, as with 
the data-entry form, you can custom de- 
sign a report form, or you can use a 
Quick command to automatically gener- 
ate a columnar report. 

You can design fields to display and 
print in a variety of fonts, sizes, and 
styles. Double Helix II can index the 
fields to let you view records in a particu- 
lar order and to help speed up the retriev- 
al of information. To build an index, you 
use the Index icon. Essentially, you name 
the index and drag the field to be indexed 
to the top of a field list. A dialog box 
shows you that your index is being built, 
and also how much of the process re- 
mains to be completed. 

You can join separate fields of infor- 
mation, such as first name and last name, 
with a calculation. To do this, you use the 
Abacus icon. In this case, you might 
name the Abacus icon "Full Name." 
When you double-click on the Full-Name 
Abacus icon, a window opens with ob- 
long icons along the left-hand side. These 
are the famous Helix Calculation Tiles 


that let you visually program instead of 
using a programming language with its 
syntax protocols. You can also use tiles 
for complex calculations involving num- 
ber fields; the procedure is similar and 
just as simple. 

The next icon you might use is the User 
icon, which lets you create personalized 
custom menus for other people using 
your application on a single workstation 
or a multiuser network. Once you name 
the User icon and double-click on it, a 
window appears with the necessary ele- 
ments for creating custom menus either 
manually or automatically. The auto- 
matic procedure assigns all the View 
icons to the menu. 

To further customize your application, 
you can assign keyboard command 
equivalents to your menu choices. To do 
this, you simply click on and drag a num- 
ber or letter from an on-screen keyboard 
at the bottom of the custom menu window 
and place it on top of the appropriate 
menu choice. Other icons add further 
power and flexibility to your use of an 
application. 


Key New Features 

Posting is the most eagerly awaited new 
feature of Double Helix II, especially by 
users of Helix accounting applications. It 
has been given its own icon on the Helix 
palette. Basically, posting refers to 
a database's ability to automatically 
change previously stored data in response 
to information that is being entered. 

More specifically, the posting function 
automates data management in three 
ways: It provides an automated method 
for changing the information in stored 
records; it lets you change data simulta- 
neously in more than one record and 
more than one relation; and it provides a 
method by which you can create more 
than one new record by simply pressing 
the Enter key. 

In day-to-day business use, here's 
what this means. With posting, you can 
automate tasks such as maintaining run- 
ning totals and global replacing or updat- 
ing of data either in multiple records in 
the same file or in multiple files. You can 
also generate audit trails, enter informa- 
Gon that you cannot view or access on the 
entry form, or tag printed or dumped 
records. 

Double Helix II offers increased pro- 
tection against data loss and unlimited 
personalized custom menus and forms for 
each user. Other features include faster 
printing; page numbers for reports; 
"inert" (temporary) fields into which 
you can enter data for calculations 
without having to store it; nonselectable 
rectangles that protect against tampering 
with the values in specified fields; storing 
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or printing page set-ups; dump and load 
parameters; shade defaults; shade invalid 
fields; and data validation. A new Object 
Manager makes working with large num- 
bers of icons and other. objects more 
efficient. 

You can use a Revert command to dis- 
card changes and reopen the original col- 
lection. Helix offers icon well labels, a 
duplicate suppression/previous tile that 
eliminates repeating identical entries in a 
list and blanks out subsequent repeating 
columns, and over 20 new Abacus tiles, 
including those for date and time manipu- 
lation. А new “Why?” menu, which 
works with the new data validation fea- 
tures, explains why the data you enter 
does not meet the criteria previously 
specified. 

For small business owners, managers, 
and professionals, Double Helix II 
provides a good combination of power 
and flexibility, plus ease of use and a 
short learning curve. Even new database 
users will be able to build custom appli- 
cations. By contrast, experienced data- 
base programmers will probably be dis- 
tracted by the new visual development 
environment in which they will find 
themselves. 


4th Dimension 1.0 

This new program from Acius comes on 
four 314-inch floppy disks and runs on a 
Mac Plus with 1 megabyte of memory 
and a hard disk drive. 

Few Macintosh software packages 
have been as eagerly awaited or given as 
much fanfare as 4th Dimension. It has 
been heralded as the greatest French im- 
port since the Statue of Liberty. For the 
most part, this is one time when all the 
clamor may be justified. 

4th Dimension brings to the Macintosh 
world the first database that maintains a 
familiar Macintosh graphics-oriented in- 
terface while also offering a combination 
of multiuser Appletalk support, a tradi- 
tional Pascal-like programming language 
for applications development, and a host 
language interface for creating modules 
externally in Pascal, C, or 68000 assem- 
bly language. 

For veteran application developers 
coming to the Macintosh with program- 
ming experience on other systems, these 
features will eliminate the necessity of 
learning new methods, such as Helix's 
icon manipulation. For novice users, 
such a complex system will present some 
difficulties. 

4th Dimension is divided into three en- 
vironments: design, user, and custom. 
The design environment contains five 
editors: structure, layout, procedure, 
menu, and password. You can use these 
editors to develop files; fields within each 


unlimited capabilities. 


Files per database 99 
Fleide per file 

Records per file 
Total linke 


511 


file; relationships between files; input, 
output, and dialog layouts; procedures 
(programming); custom menus; and 
password security. This multiwindow de- 
sign environment lets you switch quickly 
between the five available editors. 

The user environment comes into play 
once you've designed a database using 
the design environment editors—a pro- 
cess in which you can enter data and test 
the layouts and procedures you have 
created. You can view and print data 
through input and output layouts, create 
standard reports and eight types of 
graphs, import and export data, set an 
ASCII map (a character translation 
table), execute procedures, print mailing 
labels, and search and sort records. 

When I used 4th Dimension's search 
and sort method, I found that it required 
fewer steps and was more self-evident 
than Helix's Query icon method. Helix 
does offer а simple "quick query," but 
this method restricts you to three search 
criteria: "starts with," "contains," and 
"is found within.” 

The user environment also contains 
database functions that let you do the fol- 
lowing: enter data without customizing 
the database; test portions of your appli- 
cation as you develop them; use the ge- 
neric user-interface for ad hoc queries 
and database maintenance; and check the 
design and placement of layouts and dia- 
log boxes. 

If you decide to go all the way to a turn- 
key application, the custom environment 
lets your application run like a stand- 
alone program with its own pull-down 
menus, password protection, and a run- 
time version (read-only database) that is 
available separately for $295 with four 
disks in the package. The run-time ver- 
sion only implements an application that 
has been designed with the full version of 
the program. It does not let you change 
the structure of the database. 


Five Editors 

With this overview of the three major en- 
vironments in mind, you can now take a 
closer look at the five editors available 


* 


Table 1: Although 4th Dimension is a robust program, Double Helix П has 


4th Dimension 


16,000,000 
Unlimited 


Double Helix 1! 
Unlimited 
Unlimited 


Unlimited 
Unlimited 


within the design environment. The 
structure editor lets you create files, as- 
sign fields and field types, and create 
links between files. In the structure win- 
dow, the entire database is visually repre- 
sented, with the fields of each file 
contained in a rectangle. 

There are eight types of fields: alpha- 
numeric (2 to 80 characters); text (an 
editing environment that provides scroll- 
ing and word wrap and accepts up to 
32,767 characters); real numbers; short 
(16-bit) integers; long (32-bit) integers; 
date; pictures; and subfile. A subfile field 
is actually a file attached to an individual 
record. Subfiles can have up to 32,767 
records, each record having as many as 
511 fields. Subfiles nest to five levels. 

You may give each field any of six 
available data- and error-checking attri- 
butes: mandatory, display only, can't 
modify, indexed, unique, and standard 
choices. The standard choices attribute 
lets you create a list of prepared entries, 
from which you can pick when you enter 
data. 

The layout editor is the second of the 
five design environment editors. Layouts 
are similar to Helix forms, but 4th Di- 
mension provides more drawing tools to 
create them. 

You can select a standard layout from 
eight choices or custom design an input 
or report format. You select fields to be 
included in each layout as well as create 
Macintosh interface tools such as check 
boxes, scrollable areas, buttons, graph 
areas, and any variable you want to in- 
clude on the layout. You can include 
displays of layouts from other files or 
fields from linked files. You can also 
display formats for dates, numbers, and 
variables. 

The procedure editor brings you into 
contact with 4th Dimension's full-fea- 
tured, Pascal-like programming lan- 
guage. You can use either the flow chart 
or the listing method for writing proce- 
dures. You use the procedure editor to 
write and modify global procedures for 
use as menus, commands, and subrou- 

continued 
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Table 2: Except for the “load sample file" test, 4th Dimension was . 
significantly faster than Double Helix II. All times are in minutes:seconds. 


4th Dimension 
39:08 


Load sample file 


Search for last record 
Search for nonexistent record 
index a field 


tines, or to create layout procedures that 
control processing for a specific layout 
(e.g., input, output, or dialog). You can 
also use it to create file procedures for 
controlling files. 

You use the menu editor to create cus- 
tom menu bars and menu command 
choices. 4th Dimension's menu editor is 
similar in capability to Helix's custom 
menu features. 

The final editor, password, provides 
the capability of creating a multiple-level 
password system that can control access 
to the design and user environments as 
well as protect menu bars, titles, and 
items. There is one drawback, however, 
to 4th Dimension’s password scheme: it’s 
an either/or system. Either users can get 
into a particular layout or they can't. By 
contrast, Double Helix II lets you further 
specify exactly what you can do with a 
particular layout once you've accessed it. 
On the plus side, though, 4th Dimen- 
sion’s password system keeps track of 
how many times you use each password, 
and the date when you used it last. 

In my opinion, this is the premiere 
Macintosh application development tool 
for experienced programmers. No other 
program looks and feels like a graphics- 
oriented Macintosh package, while at the 
same time giving veteran programmers 
the procedural language, host language 
interface, and multiuser AppleTalk sup- 
port with which they can create a large- 
scale, completely customized database 
application. Many users, however, will 
be in over their heads trying to develop 
complete turnkey applications with this 
version of 4th Dimension. The company 
promises that a future version will pro- 
vide pop-up menus and similar tools for 


nonprogrammers. 


Linking Files: A Comparison 

With both 4th Dimension and Double 
Helix II, you use the mouse to link files. 
You link two 4th Dimension files by 
drawing a line between the linking fields, 
or from a field in one file to another file 
of records, which will become a subfile 
of that field. When you later create the 
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Double Helix И 
13:20 
4:45 
4:90 
6:07 


1:45 


layout for a file, you can include data 
from any linked file. 

4th Dimension automatically writes a 
layout procedure program that moves the 
data between the linked files. You can 
modify these programs with the proce- 
dure editor or use that editor to create 
your own procedures to work with linked 
data. You might find managing file links 
with 4th Dimension difficult, depending 
on your skills in writing these programs. 

Double Helix II links are for looking 
up data in or posting data to another file. 
You can create these links by dragging 
objects into the blank spaces on tiles or by 
specifying in a dialog box what you want 
placed into the spaces. А subform link, 
which provides a means to display a list of 
data from one file within the form of an- 
other file, is created in the file containing 
the data and is then brought into the form 
where it will be displayed. This proce- 
dure is perhaps the most tedious in Helix 
and involves approximately 20 separate 
steps, including creating an Index, a 
Template, and a View icon. 

Lines and arrows show the links be- 
tween files. These links must be set dur- 
ing the design process—a disadvantage 
compared to Double Helix's Look Up 
tiles, which let you, while working in one 
file, retrieve data from another file 
without the necessity of a predesigned 
link. With 4th Dimension, if you realize 
after the fact that cross-file data retrieval 
requires a link you had not created, you 
must go back and modify the design of 
the database. 


Making Comparisons 
I ran BYTE's benchmark tests on these 
two programs on a Macintosh 512E that 
had been upgraded to 1 megabyte of 
RAM with a Dove 524$ MacSnap mem- 
ory board and SCSI port upgrade. At- 
tached to the SCSI port was a Nova 30 
hard disk drive from Micro Tech. 

Except on the initial task of importing 
a 1660-record file, 4th Dimension was 
significantly faster than Double Helix II 
(see table 2). It performed searches and 
built an index three to four times faster 


than Helix did. These results strongly 
suggest that, in day-to-day use, 4th Di- 
mension will prove to be a speedier per- 
former than Double Helix II. 

The 1660-record ASCII file I imported 
into both Double Helix II and 4th Dimen- 
sion consisted of 15 fields per record. 
Helix took 13 minutes, 20 seconds to 
complete the importing process while 4th 
Dimension completed it in 39 minutes, 8 
seconds. 

I then asked both programs to search 
an unindexed field for the last record in 
the file. Helix found and displayed the 
record in 4 minutes, 45 seconds. 4th Di- 
mension did it in 1 minute, 45 seconds. I 
conducted a search for a nonexistent 
record, again on an unindexed field. He- 
lix took 4 minutes, 50 seconds, and 4th 
Dimension reported back in 1 minute, 20 
seconds. 

When I indexed the Last Name field in 
each database, Helix took 6 minutes, 7 
seconds, and 4th Dimension took 2 min- 
utes, 55 seconds. Both programs com- 
pleted searches on the indexed field too 
fast for me to record on my stopwatch. 


And the Winner Is? 

These two programs are excellent choices 
for building custom database applica- 
tions, because they both make good use 
of the Mac interface, they have all the fea- 
tures needed to create a turnkey system, 
and there are so few toe-to-toe competi- 
tors currently available for the Mac. Your 
selection of one or the other may rest 
largely on whether or not you prefer to 
build those applications through the 
visual object-oriented Double Helix II 
method or with 4th Dimension's tradi- 
tional programming language. 

Other Macintosh database application 
development programs face stiff compe- 
tition from these two programs. They 
both create applications that make good 
use of the Macintosh interface. They both 
provide multiuser access. 4th Dimension 
also steals the high-end programming 
show from dBASE Mac with smoother 
search and sort methods, multiuser ac- 
cess, and a host language interface. 

In spite of the excitement over the ap- 
pearance of 4th Dimension in the U.S., I 
still prefer Double Helix II for my own 
database needs. That's because I am 
among the user category of small busi- 
ness owners, managers, and profession- 
als for whom programming is an unwel- 
come chore. Many full-time propram- 
mers, however, will be waiting with open 
arms for 4th Dimension. 8 


Charles Spezzano, of Denver, Colorado, 
is the author of "Database Managers” in 
BYTE's Applications Software Today 
(Summer 1987). 
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The people who co-developed the indus- 
trys most powerful personal computer 
operating system are now proud to announce 
programming languages to match. 

Introducing Microsoft" Macro Assembler 
5.1, C 5.1, Pascal 4.0, FORTRAN 4.1 and 
BASIC Compiler 6.0. 

Five industrial-strength, stand-alone lang- 
uages that combine the implementation 
flexibility you've enjoyed under MS-DOS” 
(which, of course, they still support) with the 
advanced capabilities you've anticipated 
from OS/2. 

Capabilities such as the ability to develop 
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large, sophisticated applications which go 
beyond the 640K barrier, taking advantage 
of up to 16MB of RAM, and utilizing the 
potential of today's microprocessors. 

Just like their MS-DOS predecessors, 
these five new Аралар are equipped with 
powerful, professional features you work 
with, not around: 

Support of direct calls to the operating 
system, and inter-language calling for mixing 
multiple languages on the same project. 

Access to OS/2 system calls and a full 
complement of utilities, including an 
incredibly fast incremental linker and the 
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radius - radmax = ABS(x) 


Do 1B j - 1, 4 
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first protected mode programmers editor 
that works equally well in real mode. 

Microsoft CodeView; our popular, 
advanced debugger that lets you untangle 
program logic at the source code level, no 
matter what code you're using. 

(It even lets you debug protected mode 
programs up to 128MB of virtual memory, 
and larger programs than ever before in 
real mode.) 

As the perfect complement to our new 
languages, we're also offering the Microsoft 
OS/2 Programmers Toolkit. 

It contains a parameter-by-parameter 
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breakdown of all OS/2 system calls and 
eor to get you started. 
the tools you need for turning out 
larger, more powerful, more complex OS/2 
applications. 
(And, incidentally, all the tools we rely on 
for creating our own commercial software.) 
For the name of your nearest Microsoft 
professional languages dealer, simply call 
800-541-1261, Dept. B96. 

Ask him for some more information on 
our OS/2 family. 

He'll show you some languages you can 
really swear by. 


Microsoft. MS-DOS and CodeView are registered trademarks of Microsoft Corporation. 


The Norton On-Line Program- 
mer's Guide for OS/2 API is the first 
complete on-line manual for OS/2 


programming. | 

Instead of thumbing through pages 

of documentation, it’s all there at 
our fingertips with a few simple 
eystrokes. 

Normally it costs $150,but it's yours 
free when you acquire the Microsoft 
OS/2 Programmers Toolkit and one 
of the high level languages listed op- 
posite (an upgrade is fine). 
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Please send me my free ору of 
the Norton Guide for OS/2 API. 

I enclose a copy of my dated sales 
receipts and my registration cards? 
The high level language I have 

licensed is (please check): 

О Microsol C Optimizing Compiler 
5.10. 

O Microsoft FORTRAN Optimizing 
Compiler 4.10. 

О Microsoft Macro Assembler 5.10. 

C] Microsoft Pascal Compiler 4.00. 

О Microsoft BASIC Compiler 6.00. 


Redeem to: Norton Guide for OS/2 API offer, Microsoft Corporation, 13221 SE 26th, Suite L, Bellevue, WA 98005. 


Name: 

Address: 

City: 

Daytime telephone: ( ) 


If you have any questions about this offer, call (800) 426-9400. In WA, (206) 882-8088. 


Zip) dE 


>» M 


L 


Bic теп cards аге not required for upgrades. This offer is only valid in the 50 United States. It is not valid with any other offers, 
is effective only for purchases from 4/1/88 through 6/30/88, The coupon must be redeemed by 7/31/88. Please allow 4-6 weeks for delivery. 
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Double Threats to Lotus 1-2-3 


Quattro and Surpass are two 
spreadsheet programs that, at 
least in some ways, outshine 
Lotus 1-2-3. And they do it by 
being data-compatible with 
1-2-3 worksheets. In fact, you 
could consider Quattro and 
Surpass functional] supersets 
of 1-2-3, 

But there the similarities 
end. Each program has its 
own approach to providing a 
better spreadsheet. Quattro 
offers an easy-to-use interface 
and a very attractive price, 
while Surpass adds features 
that let you consolidate several 
different spreadsheets. 


Quattro 1.0 

Quattro looks and feels a 
whole lot like 1-2-3. I was im- 
mediately able to do good 
things with Quattro without so 
much as looking at the user's 
manual. If you're a fluent 
1-2-3 user, you'll get the hang 
of this program in about 30 
seconds. If you're not, it 
might take you a couple of 
hours. Quattro's creators de- 
cided not to stray too far from 
the de facto 1-2-3 standard. It 
has all the familiar Lotus fea- 
tures, such as block defini- 
tions and moves, range nam- 
ing, built-in functions, file 
handling, and many of the fa- 
miliar keystroke rhythms of 
1-2-3. But Quattro's creators 
have gone out of their way to 
make some of 1-2-3's func- 
tions easier to use. 

Borland International's 
$247.50 package runs on the 
IBM PC, XT, AT, Portable, 
PS/2s, and compatibles. You 
need 384K bytes of RAM, but more 
memory is strongly recommended. Quat- 
tro provides both 514- and 3'^-inch flop- 
py disks and requires DOS 2.0 or higher. 

Instead of residing in a two-line area at 
the top of the screen à la 1-2-3, Quattro's 
menu choices are displayed in pop-up 
windows. You press the slash key, and 
Quattro's first-level function menu ap- 
pears as a list of command options in a 
vertical window. As you use your up ar- 


Diana Gabaldon 


Quattro and Surpass are 


souped-up 1-2-3 compatibles that build 
on the spreadsheet standard 


place within a range of cells; 
this is a very powerful feature 
that 1-2-3 lacks. 

While most popular spread- 
sheets let you query a data- 
base in some fashion, Quattro 
also lets you assign field 
names in a query. This means 
that Quattro names cells in 
your database, according to 
labels in the first row of cells. 
You can then reference these 
field names instead of cell ad- 
dresses when specifying the 
criteria for your query—a 
more convenient and some- 
what faster way of doing 
things. The program also has 
useful features such as depen- 
dent minimal recalculation, in 
which only cells affected by 
spreadsheet changes are 
refigured. 

You can customize Quattro 
to a very sophisticated level. 
With this flexibility, you have 
a range of options: from se- 
lecting the most desirable in- 
terface to developing your 
own menu system. You can 
change either to an interface 
virtually indistinguishable 
from Lotus 1-2-3, or to a nov- 
ice-level menu system. 

Quattro's graphics are 
spectacular. With this pro- 
gram you have the ability to 
create just about every kind of 
graph you can think of, with 
every sort of pattern, legend, 


— marker, grid, and title. About 


Retrieve a Quattro worksheet (top) with four keystrokes. 
Consolidate several worksheets with Surpass (bottom). 


row and down arrow keys to highlight 
your choice, Quattro displays more de- 
tails of each function on the first line of 
your screen. 

If you're 1-2-3 adept, you already 
know many of Quattro's capabilities. 
Block functions (e.g., copy, move, erase, 
and name ranges) and column, row, 
erase, file, and print are essentially the 
same as 1-2-3’s similarly named func- 
tions. You can also do a search and re- 


the only thing you can't do is 
add free-form text to a graph. 
You can store a graph as an 
.EPS or .PIC file (the most 
common graphics file for- 
mats) for later desktop pub- 
lishing purposes, or you can put it in a 
PostScript file for laser printing. 
Quattro's print functions include a Top 
Heading and Left Heading function; 
these are the familiar 1-2-3 Border com- 
mands. In 1-2-3, I always had trouble ге- 
membering whether it was the Column or 
the Row border that showed up on the 
left. You will enjoy Quattro's more de- 
scriptive command names, which spell 
continued 
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Quattro 1.0 


Type 
Spreadsheet 


Company 

Borland International 
4585 Scotts Valley Dr. 
Scotts Valley, СА 95066 
(408) 438-8400 


Format 
Four 5%-inch or two 3Vz-inch floppy 
disks 


Language 
C and assembly 


Computer 

IBM PC, XT, AT, Portable, PS/2s, and 
compatibles with 384K bytes of RAM and 
DOS 2.0 or higher 


Documentation 

340-page reference guide 
440-page user's manual 
100-page getting started guide 


Price 
$247.50 


inquiry 893. 


easier, faster spreadsheet formatting. 

On the down side, Quattro is a mem- 
ory hog. I had trouble running spread- 
sheets with 100 columns or more on an 
IBM XT with 512K bytes. However, the 
program will use expanded memory, if 
available. For a first-time spreadsheet 
user, Quattro is a fine choice. At a much 
lower price, it offers all of Lotus 1-2-3's 
main features plus a few extras, such as 
the ability to use dBASE files. If you're 
a, shopping, Quattro is a good 
pick. 


Surpass 1.01 

You can run Surpass Software Systems’ 
spreadsheet on an IBM PC, XT, AT, 
PS/2, or 100 percent compatible with a 
5%- or 3%-inch floppy or hard disk drive, 
a minimum of 512K bytes of RAM, MS- 
DOS or PC-DOS 2.0 or higher, and a 
monochrome or graphics display adapt- 
er, According to the company, this $495 
package works with all RAM-resident ac- 
cessory programs. When I tried it with 
SideKick (version 1.56), I had no prob- 
lems. The package also comes with a spe- 
cial version of Surpass that uses the addi- 
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Surpass 1.01 


Type 
Spreadsheet 


Company 

Surpass Software Systems Inc. 
250 Bel Marin Keys Blvd. 
Building F, Upper Floor 
Novato, CA 94949 

(415) 382-8840 


Format 

8088 version with three 5V4-inch floppy 
disks or two 3V2-inch floppy disks; 
80286/80386 version with one 574-іпсћ 
floppy disk and two 3Ve-inch floppy disks 


Language 
Modula-2 


Computer 

IBM PC, XT, AT, PS/2, or 100 percent 
compatible with a hard disk drive, 512K 
bytes of RAM, MS-DOS or PC-DOS 2.0 
or higher, and a monochrome or 
graphics display adapter 


Documentation 

650-page document with quick 
reference and quick access guides and 
reference manuals 


Price 

For single-workstation copy: $495 
For 10-workstation network version: 
$1995 


Inquiry 884. 


tional machine instructions of the 
80286/80386 chips for better perfor- 
mance and memory utilization. 

Surpass does a good job of matching or 
outdoing 1-2-3. Their user interfaces and 
general modes of operation are similar. 
Not provided by Lotus 1-2-3, however, is 
Surpass's abilities to use both extended 
and expanded memory and to load an en- 
tire spreadsheet into either. 

Surpass's screen appearance is slightly 
different from that of 1-2-3. This is be- 
cause Surpass uses windows and pop-up 
menus. You can have several spread- 
Sheets visible in windows simultaneous- 
ly, and you can concurrently summon 
and dismiss menu windows at will. 

You can open and view multiple direc- 
tories and disks with this spreadsheet's 
Visual File Manager, and you can view 
and graphically traverse the disk's direc- 
tory tree. You can sort file lists by name, 
extension, size, DOS order, or time 
stamp. 

Surpass does not have Quattro's ability 
to search and replace within a range. 
However, it does let you search a work- 
sheet for a text string, formula, or 


numeric value, and for a specific con- 
dition, such as +41<200. This command 
causes the program to search for cells 
containing a value of less than 200. There 
is a separate (Replace function that will 
let you replace, append to, or delete spec- 
ified character strings. 

There are several nice small features, 
such as undo, zoom, automatic adjust- 
ment of column width to the width of the 
longest item in the column, macro re- 
cording (the program writes a macro by 
recording your keystrokes), and tracing 
(single-step execution of a macro so you 
can see where problems occur). You can 
keep macros in macro libraries—a feature 
that lets you use the macros with different 
spreadsheets rather than only in the 
spreadsheet where they were created. 

You can set recalculation to either 
manual or automatic. Аз with Quattro, 
Surpass also has dependency-based mini- 
mal recalculation. This means that only 
cells dependent on the last data entry are 
refigured—a process that considerably 
speeds up the recalculation function in 
large spreadsheets where changes affect 
only a few cells. More important, with 
Surpass, recalculation also runs in back- 
ground mode so you can continue with 
data entry or other spreadsheet functions 
while it takes place. Surpass can use the 
8087, 80287, or 80387 math coprocessor 
(not required), which, if used, increases 
recalculation speed. 

The graphics in this program are 
certainly adequate for most business 
uses. There are 21 different types of 
graphs, among them some interesting 
three-dimensional bar charts. I particu- 
larly liked being able to print a graph 
without having to exit from Surpass to a 
separate printing program. Quattro also 
has this feature, but it does not have Sur- 
pass's slide show feature, which lets you 
set up a programmed sequence of se- 
lected graphics screens for later viewing. 

Every new software product has one 
feature that's supposed to really knock 
your socks off—a feature that everyone 
mentions when describing the product. 
Surpass has something it calls a “hot 
link," a feature that lets you consolidate 
spreadsheets. 

In a way, a hot link is similar to a rela- 
tion in dBASE Ш. Just as a Set Relation 
command effectively joins two separate 
database files, a hot link joins two or 
more separate spreadsheets. Once two or 
more Surpass windows (spreadsheets) 
are hot-linked, they effectively act as one. 
And with hot links, you can build graphs 
that use data from several different 
spreadsheets. This feature is similar to 
that in the just-out NexView from ADC 
& Associates, with its distributed spread- 
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The new 
Hercules 
Network Card 
Plus makes put- | 
ting a network 
into place sur- 
prisingly easy and 
very inexpensive. 

But since 
(remarkably enough) the 
Network Card Plus is 
also a graphics card, theres 
another advantage that 
may be just as significant. 

By offering advanced 
video capabilities (includ- 
ing Hercules’ proprietary 
RamFont™ technology) on 
the same single card-the 
Network Card Plus saves you 
a slot, at the same time it 
saves you Money. 

With the Network Card 
Plus, you can connect PC's 
to other PC's, Macintoshes, 
Unix-based systems, and 
expensive peripherals 
like printers. 
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You can access files from 
other computers using the 
same interface you normally 
work with? And you can ex- 
pand your network any time 
you like (up to 32 nodes- 
more if networks are linked). 

For video purposes, the 
Network Card Plus provides 
Hercules monochrome text 
and graphics, including 
RamFont mode - which 
combines the versatility 
of graphics mode with 
the speed of text mode. 
RamFont lets word proces- 
sors, like WordPerfect 5.0, 
show actual italics, bold 
face, and multiple type 


styles and 
sizes. And it 
lets spread- 
sheets, such 
as Lotus 1-2-8, 
display more 
information on 
а, Screen. 

All without 


sacrificing speed. 


In short, the Network 
Card Plus 
answers 
two critical 
needs- 
network- 
ing and 
advanced Ҹ 
video. At the 
affordable price 
of just one card. 

For information- or to 
learn where you can buy the 
Network Card Plus- 
call toll-free 1-800-532-0600 
ext. 402 (0.5.) or 
1-800-323-0601 
ext. 402 (Canada). 


IN 


The Network and Graphics Card, with Hercules RamFont. 


* Requires гтехрепзлё ng soliware, such as TOPS/DUS. ©1988 Hercules Computar Technalugy, ine., 921 Parker Sree, Barkeley, Califoma 94710. 
Technical Suppon 415-570-0749; Sales 415-540- we Hercules and Aemfon are trademarks of Harcules Computer Technology, Inc. Other products are wademarks of thes respecte holders 
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Table 1: On the IBM XT, 
Quattro ran somewhat faster than 
Surpass in both the Scroll and 
the Savage tests, while Surpass 
ran faster in the Recalc test. 
Quattro, however, did poorly on 
the Recalc test. 


Savage Recalc Scroll 


Quattro 21.37 7.13 37.22 


Surpass 28.85 3.08 54.21 


1-2-3 28.90 2.44 57.67 


sheet database system. According to 
Lotus, its 1-2-3 version 3 will be avail- 
able this winter with a similar feature. 

The hot-link feature lets you copy a 
range from one spreadsheet to another 
with virtually the same keystrokes that 
you use to copy within a single spread- 
sheet. You can build a formula in one 
spreadsheet that "pulls" values from sev- 
eral other spreadsheets. If you copy that 
formula to other cells in the first spread- 
sheet, Surpass will copy with relative ad- 
dressing so that each new formula pulls 
values from “equivalent” sets of cells. 

In effect, hot linking creates a three- 
dimensional spreadsheet. Not only can 
you manipulate cells horizontally along 
rows and vertically in columns, but you 
can also work front-to-back through 
“pages” of spreadsheets. 

Unfortunately, Surpass’s hot-link fea- 
ture is not implemented in any of the data- 
base commands. The most significant 
limitation of spreadsheets as far as data- 
base functions are concerned is that they 
limit you strictly to “flat” —as opposed to 
relational—database structures. 

I especially like Surpass’s hot-link and 
background recalculation features. While 
Surpass’s price is comparable to Lotus 
1-2-3’s and considerably higher than 
Quattro’s, the extra features and perfor- 
mance make it a good choice. 


How Do They Compare? 

The good news is that neither of these 
spreadsheets is copy-protected. How- 
ever, the bad news is that neither Surpass 
nor Quattro works with the multitude of 
add-in products that lately have bloomed 
for Lotus 1-2-3. Lotus’s add-in manager 
allows a wide variety of these accessory 
database handlers, spreadsheet checkers, 
optimizers, and so forth to work inside 
the 1-2-3 menu interface. Surpass, 
though, has several features, among them 
its hot links, that the add-ins supply for 
Lotus (see my review “Database Man- 
agement via 1-2-3,” May BYTE). 
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Quattro does use SQZ!, an accessory 
data compression program from Turner 
Hall Publishing. SQZ! was originally de- 
veloped to work with Lotus 1-2-3 and 
other spreadsheet files but is now built 
into Quattro. With this addition to Quat- 
tro, merely saving a file using a special 
three-character extension compresses not 
only Quattro-generated files but any 
1-2-3 .WKS and .WK1 files you may use 
with Quattro. 

I ran the BYTE benchmark tests on an 
IBM XT with 512K bytes of RAM (see 
table 1). I ran the Savage test on a work- 
sheet with 1000 rows consisting of a sin- 
gle cell containing a complex formula. 
Both the Recalc and Scroll tests used a 
worksheet made up of 100 columns and 
25 rows, where each cell is the product of 
1.001 times the cell to its left. All mea- 
sures for Surpass were very close to those 
for Lotus. 

Quattro was about 26 percent faster 
than 1-2-3 and Surpass in the Savage 
test—a test that is a check on time and ac- 
curacy —and 32 to 35 percent faster in 
scrolling. However, Quattro did poorly 
on the Recalc test, taking about 2 to 3 
times longer than 1-2-3 and Surpass to 
complete. 

Quattro comes with a perfect-bound 
reference guide, a user's manual, and a 
tutorial book called Getting Started with 
Quattro. Aside from the general in- 
convenience of perfect binding—the 
pages never lie flat—the books are attrac- 
tively laid out and logically organized. In 
terms of appearance and orpanization, 
the Quattro documentation is better than 
Surpass's. 

Surpass comes with a large binder that 
includes quick reference and quick access 
guides and reference sections on the 
spreadsheet and Visual File Manager. 
This spreadsheet’s manual has а good 
tutorial section, and the index is ade- 
quate. Both programs have very good 
context-sensitive on-line help. 

Quattro is subject to at least two con- 
straints on technical-support access. You 
must have a disk serial number to obtain 
this perk, and it is not a toll-free call. 
Technical support for Quattro is also 
available through Borland's special inter- 
est group on CompuServe. The software 
package includes a copy of For Quattro, a 
monthly newsletter-cum-tip-sheet for 
users. This publication is also available 
by subscription for $60 per year ($49 for 
new users). 

Surpass Software Systems provides 
free unlimited phone support (also not 
toll-free) from 9 to 5 Pacific time, Mon- 
day through Friday. Surpass's phone sup- 
port is currently available to anyone—a 
registration number is not required. 
When I tried calling, I got through at once 


to a knowledgeable, helpful technician. 

For those contemplating a switch from 
Lotus 1-2-3, the question of compatibil- 
ity is especially important. Both Quattro 
and Surpass import and use 1-2-3 files. 
Surpass also imports and uses 1-2-3 
macros. Quattro also has this capability if 
the 1-2-3 interface is set, and it can read 
and write dBASE, Paradox, Symphony, 
and plain old ASCII files. 

Surpass is actually keystroke-compat- 
ible with 1-2-3, using the same sequence 
of keys to do similar functions. Quattro is 
not keystroke-compatible unless you re- 
set its "compatibility defaults" to enable 
its 1-2-3 user interface. 

In the other direction, 1-2-3 cannot 
read default Surpass files. However, you 
can save files under different extensions 
that are readable by 1-2-3. You must save 
1-2-3 version 1.0 files under a different 
file extension than version 2.0 files. 
Quattro not only reads files from 1-2-3, 
dBASE, Symphony, and others, but also 
exports Quattro-made files in any of 
these formats. 


Sum Total 

The problem is what to buy. Both Quattro 
and Surpass offer some distinct advan- 
tages over the present version of Lotus 
1-2-3. Specifically, Quattro comes in at a 
much lower price. At $247.50 (compared 
to $495 for 1-2-3), Quattro, with its cus- 
tomization possibilities, is a good value, 
though it is no speed demon. Surpass, on 
the other hand, offers the additional 
features of background recalculation, 
spreadsheet consolidation through its hot 
links, and slightly better graphics—all for 
the same price as 1-2-3. 

Those advantages may disappear, 
however, when Lotus introduces the en- 
hanced version of 1-2-3. Moreover, nei- 
ther Surpass nor Quattro works with the 
large number of add-in products devel- 
oped for 1-2-3, and if you depend on any 
of those add-ins, you're also dependent 
on 1-2-3. 

Borland International worked hard to 
make Quattro "better" than 1-2-3. It may 
not be better, but it's very good. Surpass 
Software Systems made its hot-link con- 
cept very valuable for users, and it's also 
very good. 

So until the new version of 1-2-3 is 
ready, I recommend Surpass if you need 
the ability to consolidate several spread- 
sheets. If you don't need that feature, you 
might consider Quattro the better buy. м 


Diana Gabaldon is editor of Science 
Software, an international journal for 
scientists who use computers, and an as- 
sistant research professor for Arizona 
State University's Center for Environ- 
mental Studies. 


How to create high-performance programs 


Step 1: The $19.95 
Power С compiler 


Power C is the new ANS! compatible C compiler 
that runs faster than Microsoft C and has more 
functions than Turbo C*. Power C combines 
high-performance software with superb docu- 
mentation, all for less than the price of most C 
books alone. It's your fast route to fast programs 
without the fast bucks. Compare Power C to the 
competition and see how much time and money 
you'll save. 


Performance/Price Chart 


(execution times in seconds) 


[роне Сошо" 
Em 
і 


С 
= 
cr 
o 
Ç? 
E 


cen 
eo 
9 


-j 
— 
-~j 


мы | as 
A) disko | 135 | 
герп | 11.0 
|Compielink — 


= 
— 


6 


—5 
— 
os 
qn 


1 

6 
| 
25120 
| Compiler Price — | $19.95 | $99.00 
wc | wA | 
Library Source — | $10.00 [$150.00 [$150.00 


№ no charge - N/A not available 
Benchmarks compiled using Make utility, command-line compiler, 
and medium memory model 


Compile;Link 
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without wasting your time or money 


Sede eens 


Space bar will clear notice & watchpoint 


starting at address 5416:8888 
Assigning values to menbers. 


The structure momber values... 


Joe Bob's Texas 
1251 Cou Chip Trail 
Fort Vorth TX 76442 


The Assembly Window - 


Step 2: The $19.95 
Power Ctrace debugger 


Power Ctrace is the new state-of-the-art 
C debugger that makes Microsofts Codeview 
look like old technology. Power Ctrace will reduce 
the time you spend debugging your C programs 
by at least a factor of 10. With Power Ctrace. 
you'll be working smarter instead of harder. Actu- 
ally, you'll be having so much fun that it won't 
even feel like work anymore. 


Uniike other debuggers, Power Сігасе lets you 
debug graphics programs on a single monitor. 
You can even debug programs that write directly 
to video memory. However, the major advantage 
of Power Ctrace is simple operation. You won't 
waste any time trying to understand or remember 
cryptic commands. With Power Ctrace, a single 
keystroke is all it takes. Help screens show you 
which key to press and pop-up menus list your 
options. Invest just 10 minutes with Power Ctrace 
now and you'll save hours from now on. 
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Technical Specifications 
Power C includes: Power C compiler with integrated Маке, 
Power C Linker. Power C Libraries (450 functions), the Power 
С book (680 pages), and support for , 
+ ANSI standard 
.w* \EEE floating point 
»* 3 8087/80287 coprocessor 
7C auto-sensing of 8087,80287 
“ automatic register vanables 
unlimited program size 
mixed model (near & (ar pointers) 
“#7 graphics on CGA, EGA. VGA, & Hercules 
Optional Products: 
.w Power Ctrace debugger 
M. Library source code 
и” BCD business math 


I. 


Order now by calling our toll free number or mail 
the coupon to Mix Software, 1132 Commerce 
Drive, Richardson, TX 75081. 


1-800-333-0330 


For technical support call: 1-214-783-6001 


Minimum System Requirements: 
DOS 2 0 or later, 320K memory. 2 floppy deires ог hard drive 
Runs оп IBM PC. XT, АТ, PS/2 and compatibles 


60 day money back guarantee 


Name 

Street 

City 

SS. 2 


Telephone 

Paying by: С) Money Order 
Г] Visa CI] MC ПАХ 
Card # 

Card Expiration Date 

Computer Name 


C Check 
O Discover 


Disk Size 


c м [0 909 
Product(s) (Not Copy Protected) 
[1 Power C compiler (519.95) 
C Power Ctrace debugger ($19.95) 
С Library Source Code ($10.00) 
(includes assembler & library manager) 
O BCD Business Math ($10.00) 
Add Shipping ($5 USA - $20 Foreign) 
Texas Residents add 8% Sales Tax 
Total amount of your order 
Powe: С & Ромен Cuace are trademarks of Mu Software Inc 
Quick C & Codewew are *e3sterec trademarks of Macrosott Corp 
Furbo С a registered басота of Borana Internauonal 
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Sysgen brings vou the 
best buys In backup. 
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60Mb QIC-File™ 


* Compatibility with all PCs and PS/2s™ ЕА 
(New QIC-File Plus available for E 
PS/2 Models 50, 60 and 80 at $995) 

• Streaming tape technology with 
superior 90 IPS speeds 

* Dual read!write heads for simulta- 
neous backup and verification 

* QIC-File and QIC-File Plus tapes are 
fully interchangeable between PCs 
and PS/2s 
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* Compatibility with all PCs and PS/2s 
(New Smart Image Plus for PS/2 
Models 50, 60 and 80 at $795) 

* Streaming tape technology with 
superior 90 IPS speeds 

* Dual read! write heads for simulta- 
neous backup and verification 

¢ Smart Image and Smart Image Plus 
tapes are fully interchangeable 
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60Mb Smart Image тм 


between PCs and PS/2s 

Sysgen™ gives you a lot the 40Mb Bridge-Tape™ Ask your dealer for a Sysgen 
more backup for a lot less. subsystem that’s PC and PS/2 backup system or call the 

Choose a Sysgen V" tape compatible, for total backup Sysgen hotline for more 
cartridge system or a Sysgen and data transfer flexibility. information. 
cassette tape system for all Sysgen backup systems 
your PC d PS/2 backup offer you the highest 1 -800-821 -2151 
needs. performance at the lowest 

Or choose other leading prices in the marketplace. 
backup products from the With the proven reliability 
complete Sysgen family, of 100,000 installed backup 
including the 120Mb Net- systems. And a #1 rating by 
File™ for backing up entire industry experts. SYSGEN 
Novell® networks and INCORPORATED 


SYSGEN Г... 555 (ганат Drive, Milplias, СА 95535, (408) 265-4411. © Copyright, Syxpem. Imc. 1983. Trademarks: QIC-Flle. Smari (ruxge. Sysgrm. Net. File. Bridge-Tape-5ysgen, iar.: PS/2-18M4 Carp. Registered Trademark: Neveli- Novell, let. 


A SPREADSHEET FOR UNIX 


A Spreadsheet for Unix 


Although Lotus 1-2-3 has 
spawned a host of imitators, 
Q-Calc Standard is different: 
it runs under Unix. Q-Calc 
Standard is compatible with 
Lotus 1-2-3 version 2.01, can 
use .WKS and .WK1 spread- 
sheets, and has multiuser ca- 
pabilities inherent in Unix- 
based systems. 

Q-Calc operates under vari- 
ous versions of Unix System 
V; BSD 4.1, 4.2, and 4.3; 
Xenix V; and HP-UX. It runs 
on a wide variety of hardware, 
including the IBM PC AT and 
compatibles, many 80386 ma- 
chines such as the Compaq 
Deskpro 386, and many 
680x0-based systems such as 
the Macintosh II, Sun work- 
stations, Convergent Technol- 
ogies workstations, and the 
NCR Tower. Other Unix sys- 
tems include the IBM RT PC, 
Honeywell Level/6, DEC VAX, and IBM 
30хх mainframes, to name a few. 

For graphics output, Q-Calc supports 
Tektronix 4014, HDS 220, and Visual 
550 terminals. It also supports some bit- 
mapped workstations, such as those from 
Sun. Q-Calc produces hard-copy graph- 
ics on PostScript-based printers, the HP 
LaserJet, IMAGEN Impress printers, the 
IBM Proprinter, and an assortment of 
pen plotters. 

My review package came with a single 
1.2-megabyte 5 4 -іпсһ floppy disk and а 
manual in an 8%- by 11-inch three-ring 
binder. The clearly written and well- 
organized manual includes installation 
instructions, a tutorial, and a reference 
section. The tutorial is a good introduc- 
tion to Q-Calc, but it does not have 
enough examples on how to use Q-Calc 
commands to introduce a novice to 
spreadsheets. The reference section has a 
fairly complete index. The features and 
command set are close enough to 1-2-3 
that an experienced user might not need 
the manual. 

The version of Q-Calc I used was opti- 
mized for Xenix running on an IBM PC 
AT-compatible 80386-based system and 
required 250K bytes of RAM and 500K 
bytes of hard disk space. This package 
costs $450; versions for other systems 
sell for up to $4000. For this review, 


Paul Schauble 


Q-Calc Standard 


promises Lotus 1-2-3 compatibility 


with Unix adaptability 


Q-Calc was run under SCO Xenix 2.2.1 
on an Everex 3000, a 16-MHz 80386 sys- 
tem with 4 megabytes of RAM, and a 
CGA card. 


Installation Problems 

Unix software is more difficult to install 
than MS-DOS software. The IBM PC AT 
and MS-DOS standard covers not only 
the software but also most of the details of 
the hardware. An MS-DOS program run- 
ning on the IBM PC AT knows exactly 
what type of hardware it's using. In con- 
trast, because Unix runs on a very large 
variety of hardware, a Unix program 
must be explicitly configured for the type 
of hardware it will run on. 

The installation proved to be the most 
difficult part of this review. The installa- 
tion section of the Q-Calc manual gives 
specific instructions for installing the 
program on a Xenix V system. When I 
followed these instructions, the system 
displayed an error message, tar: O 
files extracted, from one of the Unix 
utilities. There were no other installation 
instructions packaged with the disk, nor 
any manual update. I probed the distribu- 
tion disk for a half hour, with the Xenix 
utilities dd, tar, and 1s showing me how 
the disk is organized, and I was then able 
to complete the installation. The instruc- 
tions in the manual were apparently for 


another version of Xenix. 

Q-Calc was designed and 
written by Quality Software 
Products and is published, 
distributed, and supported by 
UniPress Software. The soft- 
ware had been repackaged by 
UniPress for various operat- 
ing systems, and the manual 
had not been updated. 

After installation, you must 
configure Q-Calc for the spe- 
cific terminal hardware that 
each user runs. This process 
identifies the functions avail- 
able on the screen and key- 
board. Each user has his or 
her own profile, which de- 
scribes the keyboard and 
screen in use and sets Q-Calc 
options. For example, the pro- 
file may specify that a Con- 
trol-Z is equivalent to the 
slash (/) graph view com- 
mand. The profile also deter- 
mines printer setup, query before delete, 
and many other Q-Calc options. 

The defaults provided work well with 
many common terminals. The ANSI ter- 
minal model, used by Xenix for the CGA, 
and the VT-100 terminal model were us- 
able without specific customization. 
Other terminals may require building a 
user profile. This task is comparable in 
difficulty to making a Unix terminfo en- 
try. It is a job for an experienced Unix 
user or system administrator. 


Spreadsheet in Action 

The organization of Q-Caic and its com- 
mands and functions are almost identical 
to those of Lotus 1-2-3 version 2.01. 
Macros work in the same way, although 
you must invoke them by a different key 
sequence than Alt-keystroke. Several of 
my macros did not work correctly be- 
cause a Q-Calc feature interrupted the 
macro and asked for confirmation when I 
attempted to delete rows or columns, or 
when I erased region commands. How- 
ever, I could disable the confirmation 
feature through the user profile. 

Also, Q-Calc provides a feature that is 
unique to Unix systems. The Lotus file 
import and export features have been ex- 
tended to work with Unix pipes. This lets 
you process part of a worksheet through 

continued 
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Circle 115 on Reader Service Card 
WHAT WOULD YOU DO WITH 


MODEMS ON A SINGLE PC? 


* Up to 16 modems on one single-slot plug-in card 

* Up to 64-user capability simultaneous & interactive 
* Runs on any PC compatible under MS-DOS V3.X 
* User-modifiable C source code included 

* Menu-oniented operation 

* Complete accounting capability w/audit trail 

* Extensive SYSOP displays 

* Powerfail-protected data 

” "Midnite-Cleanup" feature 

» Full one year warranty on hardware 


Mega BBS applications 
on Microcomputers 


• Insurance Claims Processing | 
* Multiple Listing Services 

* Field Quotes | 
• Sales Office Communications 

* Reservations Services 

* SIG Conferences 

* Stock Prices 

* Telephone Directories 

* Travel Agency Services 

* Yellow Pages 

+ Surveys/Polling 

* Multi-Player Games 


‚ Teleconferencing 

* Electronic Mail 

* File Upload/Download 

* Order Entry 

* Database Look-up 

a On-line Expert Systems 

* Catalog Scanning 

* Classified Advertising Svcs 
* Educational Services 

• Banking/Financial Services 
* Brokerage Services 

* Customer Service 


BREAKTHROUGH! | 


Combine our single-slot card with our sophisticated 
BREAKTHROUGH software and you have a BBS that 
performs like a mainframe on a 286/386 machine ... 
with only one cable coming out the back! Completely 
self-contained, with no external hardware necessary, 

the system is extremely reliable. flexible and fast. 


Successfully in use at over one hundred installations, | 


BREAKTHROUGH allows up to 64 users to interact 
with each other and with the system simultaneously. 
Up to 16 modems are available on one single slot card. 
Extensive and growing third party developer support 
offers a wide variety of applications for many fields. 
The only way to experience our BREAKTHROUGH 
16 by trying it yourself. For $5900 we'll rush you a 
copy of The Major BBS (our multi-user Bulletin Board 
System), the C source, and a 175 page book explaining. 
the system. This includes everything except the single- 
slot modem card and the low-level "device driver" 
object library package. Single slot modem cards are 
available separately in a variety of configurations and 
with any number of modems (up to 16) that you may 
require. : 


305/583-5990 
()GALACTICOMM 


The Leader in BBS for the PC 
410} SW 47th Avenue, Suite 101 Fort Lauderdale, FL 33314 
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А SPREADSHEET FOR UNIX 


Q-Calc Standard 


Type 
Lotus 1-2-3-compatible spreadsheet 
program for Unix systems 


Company 

UniPress Software Inc. 

2025 Lincoln Highway, Suite 209 
Edison, NJ 08817 

(201) 985-8000 

(800) 222-0550 


Format 

One 1.2-megabyte 5¥%-inch floppy disk 
for the IBM PC AT version; four 360K-byte 
5'A-inch floppy disks for the AT&T Unix 
PC 7300 


Language 
C 


Hardware Needed 

IBM PC AT or compatible running a 
version of Unix with 640K bytes of RAM, 
a CGA, and a hard disk drive; AT&T 
Unix PC 7300 with 1 megabyte of RAM 
and a hard disk drive. Packaged for 
most versions of Unix or Xenix systems. 


Documentation 
428-page installation, tutorial, 
and reference manual 


Price 

For an IBM PC AT-class machine: $450 
(additional $150 for graphics) 

For an AT&T Unix PC 7300: $750 
(additional $245 for graphics) 

Contact vendor for larger machine 
pricing. 


Inquiry 895. 


any filter program, or read from any file 
or database through a filter. А filter can 
read a database file and convert it into a 
worksheet format. Most filters are writ- 
ten in C. Writing a filter is not difficult 
for a programmer, although the average 
spreadsheet user will probably not want 
to tackle it. 

Q-Calc uses the same file format as 
1-2-3 version 2.01 to store its own work- 
sheets. If you move a 1-2-3 file to Unix, 
Q-Calc can use it directly and then trans- 
fer it back to DOS and 1-2-3. 

I used the standard set of BYTE 
spreadsheets for the timing tests. The 
Savage spreadsheet consists of 100 rows 
by 10 columns filled with the formula: 


@tan(@atan(@exp(@in(@sqrt 
(x°2)))))+1 


where x is the previous cell in the se- 
quence. The final value in the sequence 
should be 1000. The Columns spread- 
sheet is 25 rows by 100 columns filled 
with the formula x X .1001, where x is 
the previous cell in the sequence. The 
Scroll Right test used the Columns work- 
sheet and measured the time needed to 
scroll right from column 1 to column 100 
by repeated use of the right arrow key. In 
addition, I used spreadsheets from my 
previous projects to test compatibility: 
Cook's and Cook's Consolidation are or- 
dering worksheets that test macros and 
the ability to consolidate individual 
worksheets onto a master; Reanal does a 
rate of return analysis for a real estate 
property. I transferred the spreadsheet 
files from DOS to Xenix via the dosep 
Xenix utility. 

The BYTE spreadsheet files executed 
successfully, but my other spreadsheets 
did not. I could load them correctly, but 
they would fail to execute on the first re- 
calculation. I tracked down the cause to a 
problem with the SCO Xenix floating- 
point arithmetic routines. When I in- 
stalled an 80287 math coprocessor chip 
into my computer, the spreadsheet files 
recalculated correctly. 

In working with all the spreadsheets, 
Q-Calc had a different feel than 1-2-3. 
Running under DOS, 1-2-3 provides 
nearly instantaneous response. Q-Calc 
was much slower, even with the 80287 
(see table 1). Compared to 1-2-3 running 
under MS-DOS on the same machine, Q- 
Calc took from 1 to 7 times longer to per- 
form most operations. If the Unix system 
serves more than a single user, Q-Calc's 
performance will be reduced even 
further. 

Screen control was more limited than 
with 1-2-3. Although my computer had a 
color monitor, the worksheet appeared in 
white on a black background, with only 
inverse video to show highlighted areas. 
Q-Calc does not support color choice or 
use of other colors to specify highlighted 
or protected areas. Highlighting was in- 
consistent. At times, I would have high- 
lighted areas when I used the down arrow 
key but not when I used PageDown, or 
vice versa. The current cell cursor is also 
shown in inverse video. I found that oper- 
ations with cell protection enabled were 
confusing; it was difficult to quickly lo- 
cate the inverse video cursor among the 
inverse video unprotected areas. 

The standard Q-Calc keyboard assign- 
ments follow the 1-2-3 keyboard as 
closely as possible. The cursor keys, 
PageUp, PageDown, and most of the 
function keys have the same use in Q- 
Calc and 1-2-3. Some of the 1-2-3 keys, 
such as Escape and Control-right, cannot 
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same disk and other peripherals. 


Recalculate a spreadsheet, sort a database file, and receive 
н your E-mail—all at the same time. You can even work with 
E two AutoCAD" programs concurrently. EGA applications run 
| perfectly too—background and foreground. 


Protect your investment in software. No need to buy 
anything new. VM/386 runs existing DOS programs, 
unmodified. No PIF files required. 

Eliminate the hidden costs of retraining. VM/386 is easy to 


install, easy to learn, and easy to use. There's no new 
operating system, interface, or application to learn. 


Get on the fast track to multitasking. Call (408) 986-8373 
for more information or to order VM/386. Everything else 


VM/386. The Fast Se 
Track To Multitasking. ите» kikar 


E" 
| 


ЕЕ 
as E 80 or 
Run smart. Run efficient. Run VM/386 on your 586-based ONE FREUE V 
PC and start multitasking now! No detours, no waiting, Intel? Inboard™ 386/АТ. 
no runaround. One 1.2 Mb (5 ") or one 3%” 
microfloppy disk drive. 
True multitasking. VM/386 uses the virtual 8086 mode of One hard disk drive. 
the 80386 processor to create many Virtual Machines (VMs) 0053.0 or шег IGC 
in йа олррит. —— ЕА 4800 Great America Parkway 
rts monochrome, , EGA, 
You can load a different application into each VM. Each УСА, and Hercules" monitors Santa Clara, CA 95054 
VM has up to 640K RAM, plus its own DOS, CONFIG.SYS, Not copy protected. (408) 986-8373 
AUTOEXEC.BAT and memory-resident programs along with = — : = 
its applications. Tailor each VM to your needs. You have Сит ам DESAPRO Sa mp rede tet рат pan ta pad 
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High-Performance 


IEEE-488 


Solutions 


for 
IBM ps/2 


| COMPARE THESE BENEFITS 


* Kuns on Personal System/2 
models 50, 60, and 80 (Micro 
Channel™) 

e Most extensive software library 
= program in the language of 

your choice 
| * Highest pérformance available 
| - up to IM bytes/sec data 
transfer rate using NI 
Turbo488" gate atray 

e ON SRQ ihtetrupr response 

© Applications Monitor 
— real-time error checking апа 

program tracing with pop-up 
windows 

* Best ptice/petformahce 

® FREE technical support with pll 
free-telephone strvire 

*«|30:day money back gudrantee 

® 2-усаг warranty 
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А SPREADSHEET FOR UNIX 


Table 1: Benchmark results clearly show that Q-Calc n runs "e than Lotus 
1-2-3 even with an 80287 math coprocessor chip. (All times are in seconds.) 


Environment 


Xenix 
Q-Caic 
with 80287 


Worksheet 
Savage 33 
Columns 7 


Scroll Right 66 


be duplicated on the Xenix keyboard. All 
the commands are also available by enter- 
ing a Control-X followed by a letter for 
the specific command. Some users prefer 
this form for commands because it is the 
same on all terminals, while the function 
keys may be in different locations or 
missing completely. An apparent bug 
prevented me from marking a region by 
starting at the lower left corner and mov- 
ing up. Another bug resulted in several 
aborts with core dumps when I pressed 
PageUp. I saw this both with worksheets 
imported from 1-2-3 and with worksheets 
constructed with Q-Calc. This problem 
occurred only when operating on a color 
video card and appears to be a bug in 
SCO Xenix. Q-Calc operated correctly 
with a monochrome video card. 

[Editor's note: To verify that Q-Calc 
does operate correctly in a Unix environ- 
ment, BYTE obtained another copy of Q- 
Calc and installed it on an AT&T Unix 
PC Model 7300 running Unix System V. 
The Unix version of Q-Calc had the cor- 
rect installation instructions. On the 
АТ&Т 7300 system, Q-Calc ran all the 
test spreadsheets with no problems.) 


Graphics 

The Q-Calc Standard/Graphics package 
is priced separately from Q-Calc. Its op- 
eration is very similar to PrintGraph. You 
use Q-Calc to prepare and preview the 
graph and to make a graph file. This file 
is then made into hard copy using one of 
the supplied graphics drivers. All the 1-2- 
3 graphics types (e.g., line, bar, and pie 
charts) are supported. In addition, Q- 
Calc adds a commodity chart that plots 
high, low, and closing price information 
from a stock market chart. 

The supported set of graphics display 
devices in Q-Calc is very limited. In par- 
ticular, the IBM CGA and EGA video 
cards are not supported in graphics 
mode. Q-Calc can draw crude graphs 
using ASCII or the IBM line-drawing 
character set. This is barely adequate for 
debugging and proofing graphs and 1$ es- 
sentially worthless for presentations. 


Xenix DOS 
Q-Calc 
without 80287 


1-2-3 
without 80287 
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UniPress is aware of this limitation but 
has no specific plans to remove it. In- 
stead, the company invites you to write 
your own device driver—not something 
the average spreadsheet user wants to un- 
dertake—and provides interface specifi- 
cations. 


Growing Pains 

This product shows a lot of potential, but 
the current version is lacking in polish. In 
comparison with the best PC-DOS spread- 
sheets, Q-Calc is slow, limited in display 
versatility, and awkward to use. This 
package isn't going to make anyone rush 
out and buy a Unix system just to do 
spreadsheets. 

Almost al] these limitations are the re- 
sult of Unix software standing at arms' 
length from the hardware. Where MS- 
DOS applications have been optimized 
for performance on PCs, Unix applica- 
tions are optimized for portability. If you 
must use Unix, it is difficult to conceive 
of a spreadsheet program that works in 
this environment that would remove all 
these limitations. 

Still, Q-Calc has some problems. The 
lack of automatic installation procedures 
is usual for Unix software, but having to 
inspect a hex dump of the distribution 
disk is not. UniPress needs to improve its 
documentation in this area. 

The utility of Q-Calc depends on the 
environment it will be operating in. It is 
best used where other considerations dic- 
tate using both DOS and Unix and require 
spreadsheet use on both systems. In this 
case, Q-Calc's similarity to 1-2-3 and its 
ability to use .WKS and .WK1 files are 
major advantages that might outweigh its 
other problems. Q-Calc could be an ex- 
cellent product for this niche. If this 
interchangeability is not a requirement, 
then you should examine other alter- 
natives. 8 


Paul Schauble is an independent program 
developer in Glendale, Arizona, who has 
been working with Unix-based systems 
for over 10 years. 
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а) 80286 Motherboard - 12.5 Mhz 0 wait state, Norton SI 15.3, socketed for 4 Mb DRAM. 
b) 80386 Motherboard - 16 Mhz 0 wait state, Norton SI 23.0, socketed for 2 Mb DRAM.* 
с) VGA Card - 100% register compatible with IBM. resolutions up to 1024 x 768 x16 colors. 
d) Super Multi I/O - FD controller for 1.44Mb thru 360k, 2 serial, 1 parallel. 1 game port. 


* Refer to the 80386 review in this issue of BYTE. Please call 
our toll free line for distributor pricing. All of Turn-Point 
America's products carry a one year parts and labor war- 
ranty. Visa, MasterCard and COD accepted. 
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"Portable 


por 'ta*bl, a. [L. portabilis]: The ability to take your 
personal computing environment across town, across the 
country or across the world. ..in your briefcase. Or even 


send it by mail. 


To make it in business, you've always had 
to go the distance. 

But taking the office with you is something 
new. You can handle all this added respon- 
sibility, however, with complete confidence. 
If your data is safe within the world's first 
portable, fast-access Winchester: the 
Personal Data Pac. Only from Tandon. 


Like you, this PC-compatible drive is a 
world- class traveller. With it, you 
can move mountains of data 
any- where, with complete 


reliability. Even when 
the going gets rough. 

The secret to the 
Personal Data 

Pac's por- 

tability is 
a unique 
head locking and shock absorption 
system, which suspends the drive in 
a metal casing, housed in a rugged 
ABS case. 

So it's ready for just about anything. 
The red-eye to Rangoon. À trip through 
the mail. Even an unintended fall off your 
desk. It will keep on working. 

And wherever the Personal Data Pac 
goes, it gets along splendidly. With 
a single, low-cost 
receptacle, the 
Jandon Ad-PAC, 
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you can up-grade your cur- д 
rent PC system. | 
Just plug it in and you 
are set to share an entire 
library of software. 
Better yet, you no 
longer need dedi- 
cated workstations | 
for everyone in the 
office and you are no- 
longer restricted by your com- | 
puter's hard disk. You'll have an 
unlimited capacity for hard work. 

And there's one more thing you can do with 
the Personal Data Pac that you can't do with 
other hard disks. Simply lock it 

away. Where only you can get at it. 

TheTandon Personal Data Pac. 

Perfectly secure. Completely 
reliable. And totally portable. 
However you look at it, it's a defi- 
nition for personal freedom. And 
peace of mind. 

Tolearn more about it, see your 
Tandon Dealer or call us today at 
1-800-556-1234, ext. 171. In California 
call 1-800-441-2345, ext. 171. 


m. landon 


We're redefining 
personal computing. 
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...the Same Things. 
You Read! 


Features: 

High recognition accuracy 

- Fast, easy training 

- Up to five fonts per page 

_ Handles ligatures and kerned type 
- ‘Foreign language character sets 


Flagstaff Engineering's 
optical character recognition 
software reads almost any printed or 


typewritten text. . Spelling and context enm 
SPOT,* our trainable OCR program, allows On-line correctic 

you to compile information from books, magazines, Affordable a 

typewritten records, genealogical data, directories, Flagstaff Engineering leads the PC 1 

catalogs, and public documents, including foreigti- tap conversion systems for 9-track tape and &-inch 

language material. The data captured by SPOT can be disKeite data files. We have already supplied thousands 

used by database, word processing, desktop publishing of customers worldwide with our OCR systems. ‘Call 

and typesetting applications for the best prices on Panasonic, Hewlett-Packard, and 
SPOT's flexible output options allow you (0 preserve Canon scanners. Dealer and volume discounts arc 

the original page format, including columns and margins. available 

Reformatting options include the choice of DCA or Flaustaff Engineering can modify the software code 

ASCII output files, with options to generate Single- lo meet your custom applications. For details, call us 


column output from multiple-column text. at (602)779-314] 
“Syntactic Pattern Optical Translator 
"JOIN" FLAGENG for vendor support on Bix! 
1120 Kaibab Lane « Flagstaff, AZ 86001 
ENGINEERING  (602779-3341 - Telex 705609 - FAX (602)779-5998 
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COMPUTING AT CHAOS MANOR 


A New Member of the Family 


Someday this place is going to 

vanish under a vast sea of 

paper, software, and cables. 
Looking at the view from my 

chair, you'd probably say it 

could happen in the next few 

hours: there is literally no flat 

surface, including the couch and the top 
of the fish tank, that isn't covered with 
something. It's just like the day after 
Christmas—and I certainly enjoy having 
all this to play with—but I’m afraid it's 
getting out of hand. 

Still, my desk was actually down to 
bare wood last night, and there's nothing 
on it now that isn't relevant to this col- 
umn; I've got some new volunteers to 
help sort through the software; and my 
motto— “Every day throw something 
away"-—-has cleared out enough of the 
storeroom that much of this clutter can be 
put away when I get a free moment. 

On the other hand, my column is due 
tomorrow, Prince of Mercenaries is al- 
most completed but long overdue, Wrath 
of God is due all too quickly, and I'm go- 
ing to Memphis in 3 days, then to a meet- 
ing of the advisory board of the Lowell 
Observatory, during which time more 
will come in. Sigh. 


Zanna Lee 

One reason for the clutter crisis is that 
I've spent the last 2 days setting up Zanna 
Lee, the Zenith Z-386. It took longer 
than I thought it would, but then every- 
thing does, and I suppose it's not surpris- 
ing that changing to a new main machine 
would be complex. 

One reason for the change is disk ca- 
pacity. Zanna Lee has an 80-megabyte 
hard disk drive made by the Magnetic 
Peripherals Division of Control Data. 
I've heard good things about them, but I 
confess some partiality to Priam hard 
disk drives. I've had one of those in the 
Golem, my CompuPro Z80/286 Dual 
Processor, since about 1983, and there's 
been no hint of a problem; ditto for the 
40-megabyte hard disk drive in Fast Kat 
the Kaypro 386. 


Jerry Pournelle 


Zanna Lee is her name, 


and she just happens to be 


a Zenith Z-386 


I first saw Priam hard disk drives at the 
first Atlanta COMDEX ; they were show- 
ing the then-new system of mechanical 
head lifters that click in on power loss. 
Now just about everyone uses that con- 
cept, and a good thing, too. 

Anyway, I invited my son Alex over to 
help set up the Z-386. Our first job was to 
configure Zanna Lee's hard disk drive. 
Actually, the machine did come precon- 
figured, but in my rush to transfer data 
from Fast Kat to Zanna Lee, I copied a 
whole bunch of files off Fast Kat's root 
directory. Some were system utilities, 
and one was, I think, COMMAND.COM; any- 
way, shortly after that we got version 
conflicts with CHKDSK and other utilities, 
sometimes even on start-up depending on 
the CONFIG.SYS file, and then Zanna Lee 
stopped talking to most of the partitions 
on the hard disk drive. 

This was annoying enough that I de- 
cided it was time to see that the exact 
same version of DOS was running on 
every machine in the house. I suppose 
strictly speaking that's not legal; but in 
my defense I have an original DOS for 
every machine, so all I'm actually doing 
is updating. 

Updating DOS is easy but tedious, and 
you do have to pay attention. First, you 
copy all the DOS system utilities from 
your floppy disk copy (surely you aren't 
working with the original disk!) to the ap- 
propriate hard disk drive subdirectories. 
That turned out to be a problem, since 
many of my machines came preconfig- 
ured. Those system utilities reside in the 
\UTIL subdirectory on one system, \BIN 
on two others, 12861 on a third, and so 
forth. I still haven't decided what to stan- 
dardize on. 

Anyway, eventually I got it done, after 
which I went around using the SYS com- 


mand on everything in sight. 
The whole DOS update proce- 
dure is described in great 
detail in Chris DeVoney's 
Using PC DOS (Que, 2d edi- 
боп) —а book I can't get along 
without. 

Once we had DOS updated, we still 
had to configure the hard disk drive. The 
Z-386 came with Zenith software to ac- 
complish that, but after about 4 hours of 
working with it (and discovering that it 
likes a version of DOS different from the 
one we had just installed everywhere, 
sigh), we gave up and got out SpeedStor. 

I don't seem to have the latest version 
of SpeedStor, but the one I do have 
worked fine. SpeedStor is menu-driven 
and quite well documented: the manual 
actually explains what's going on. Most 
of its text about hardware applies to IBM 
PC XTs, РС ATs, and very close clones, 
and there's little about backplane systems 
like the Z-386, but there’s enough to get 
the job done. Recommended. 

SpeedStor offers the alternative of for- 
matting Zanna Lee’s hard disk drive as 
one great big drive, but there are draw- 
backs to doing that. After thinking about 
the situation, we partitioned the drive 
into three more or less equal chunks, 
meaning that Zanna Lee now has drives 
C, D, and E. Once that was done, I made 
a floppy disk copy of the new C: parti- 
tion to save the system and setup files, 
then used Fastback Plus to bring over 
everything from the Kaypro onto the Z- 
386's C and D drives, and finally copied 
over the Kaypro stuff with the systems 
and setups I'd just saved. 

After that, it was ame to purge the 
Kaypro of files I don't have permission to 
keep on more than one machine; the tool 
of choice there is PC Sweep, a shareware 
program that is invaluable for chores like 
this 


Zenith sent a Z-515 memory board for 
the Z-386. That's 4 megabytes of 32-bit 
memory, which is a lot. The Z-515 can 
be set up to dedicate part of that memory 

continued 
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to the Expanded Memory Specification 
(EMS), as well as automatically filling 
out the main system memory to 640K 
bytes. The EMS option looked like a 
good idea at first, and in my first installa- 
tion I reserved some memory for EMS; 
but on reflection this seemed pointless. 
The real advantage of having a 386 is 
the ability to use DESQview or VM/386 
$0 you can keep lots of different programs 
and utilities in memory; and if you have 
those, you don't really need expanded 
memory. If you do reserve memory for 
EMS, you'll find that as far as the com- 


писи? —— € ol = =: 


The CPT Integrated D 


| а | 
esktop Publishing System gives you 


CHAOS MANOR 


puter is concerned, that memory has just 
plain vanished: it's not shown as either 
system or extended memory on boot-up. 
It's also simple to disable EMS. 


Mice and Memory 

The next step was to install a mouse. The 
Kaypro has been using the Logitech Bus 
Mouse, which is a good one, but that 
takes up a slot. On the other hand, I sure 
didn't want to use Zanna Lee's only serial 
port for the mouse. I was going to have to 
put some kind of board in there. Why not 
make it do double duty? 


и 


everything...the software, the hardware, the full-page display, 
all the pieces you need to be up and publishing right away. 
Our customers agree—no one combines publishing 
technology and dependable support better than CPT. 
Take it from one of our customers: 
“The CPT system is very easy lo work with. 1 do almost all 
my brochures and forms on it now...and much more quickly. The support 
from CPT was just great. As you can tell...1 just love it!” 
Nancy Yeoman, К & К Insurance, Fort Wayne, IN. 


For more information on CPT Integrated Desktop Publishing, 
call 1-800-447-4700. 


More Than Office Automation. . .Office Productivity 
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The easiest solution would have been 
Logitech's EGA&Mouse board. That 
works fine, especially with Logitech's 
excellent Autosync monitor; I used both 
in Zanna Lee's setup exercises. If you 
want a good ЕСА system, I think there's 
no better value for the money than the 
EGA&Mouse board. 

Autosync is a fine monitor, but I'm in 
love with the 14-inch Zenith ZCM-1490 
Flat Technology Monitor; you can't be- 
lieve how nice that is, even in a sunny 
room with windows behind you. It's good 
enough, in fact, that I'm going to try it as 
the main screen in place of the Electro- 
home 19-inch monitor. 

I'm a bit concerned about the screen 
size, but after all, I used a 14-inch Hita- 
chi monochrome monitor for years; and 
perhaps because the ZCM-1490 is truly 
flat, text displayed on it seems easier to 
read than on traditional monitors. One 
fair warning: the ZCM-1490 has an inter- 
nal fan. It’s not loud enough to bother 
me, but you can hear it. 

The ZCM-1490 is driven by the Zenith 
31-kHz video card. Video cards used to 
come with serial ports, but Zenith's 
doesn't. I wish it did; I could simply ad- 
dress that to COM2 and plug the mouse 
in. For that matter, I wish computer de- 
signers would recognize that mice are es- 
sential and slots are in short supply: a sin- 
gle serial port isn't enough. Machines 
should come with at least two serial 

rts. 

Since I'd have to use a slot any way, the 
simplest solution was to install a Cheetah 
Combo card. This takes an AT slot and 
comes with a megabyte of 16-bit mem- 
ory, a serial port, and a parallel port. I 
can't use a second parallel port—who 
can?—but the serial port can be ad- 
dressed as either COMI ог COM2. 
Cheetah cards come with an installation 
program that's absurdly simple to use: 
you just tell the program what you need, 
and it shows you a pictorial diagram of 
how to set the DIP switches on the Chee- 
tah card. 

I addressed the Combo card to just 
above the address of the Z-515, giving 
Zanna Lee 640K bytes of system memory 
and 4608K bytes of expanded memory. 
The top megabyte of that is 16-bit mem- 
ory, and thus considerably slower than 
the rest, but it's not likely ГИ use it much 
either; I'll probably turn it into а RAM 
disk when I get time to figure out how to 
do that. 


CD-ROMs 

The next step was to install the Amdek 

Laserdek. This comes with a controller 

card. By now, the Z-386 was getting a bit 

full. Only three slots were left: one short 
continued 


THE PROGRAMMERS SHOP 


helps save time, money, and cut frustrations. Compare, evaluate, and find products. 


386 PROGRAMMERS: 
Special Prices on Solid Tools 


МОР C-386 by MicroWay 


List 
$595 


Normal SPECIAL 
$529 $489 


NDP FORTRAN 386 From MicroWay, globally optimizing compilers 
syntactically and operationally compatible to Berkeley 4.2 Unix Е77, 


PCC, with MSDOS extensions for casy porting. 


FoxBASE PLUS/386 Solid Dbase environment from Fox Software. 


$489 
$369 


$529 
$479 


$595 
$595 


VM 386 Multitasker Run unlimited tasks in virtual 8086 mode, by 


IGC. 


$245 $229 $199 


Order before June 30, 1988 and mention ''BY688'' for these special prices above. 


RECENT DISCOVERY 


OS/2 Programmer's Toolkit by Microsoft. 
Programmer's Reference, Learning 
Guide, on-line help. OS/2 utilities. Two 


hours modem support. 05/2 $279 
C Language-Compilers 
AZTEC C86 - Commercial PC $499 
C86 PLUS - by CI MS $359 
High C Optimizing Compiler PC Call 


Instant-C/16M PC Call 


Lattice C - from Lattice MS $259 
Microsoft C 5.1 - Codeview MS $289 
NDP C-386 by MicroWay MS $529 
Microsoft Quick C MS $ 69 
Turbo C by Borland PC $ 67 


Watcom C6.0 MS $259 


C Language-Interpreters ЕЁ 


C-terp by Gimpel - full К & К MS $219 


C Trainer - by Catalytix PC $ 89 
interactive C by IMPACC Assoc. PC $189 
Run/C Professional MS $145 
Run/C Lite MS $ 79 
Turbo C-terp PC $119 


C Libraries-Files 


BTree - Source, no royalties © 
CBTREE - Source, no royalties 


ctree by Faircom - no royalties MS $309 
riree - report gencration PC $239 
dB2C Toolkit V2.0 MS $249 
dbVISTA - Source MS Call 


C Libraries-General 


Blackstar C Function Library PC $ 99 
C Tools Plus - V5.0 PC $ 99 
C Utilities by Essential PC $119 
Greenleaf C Sampler PC $ 69 
Grecnlcaf Functions PC $129 
LIGHT TOOLS by Blaise PC $ 69 
Turbo C Tools by Blaise PC $ 99 


C-Screens, Windows, Graphics 


C Display Manager PC $109 
C Worthy Interface Library PC $249 
dBASE Graphics for С PC $ 69 
ESSENTIAL GRAPHICS - fast PC $185 
GraphiC - new color version PC $279 
Greenleaf Data Windows PC $155 

w/source PC $259 
Quick Window/C PC $ 75 
Terminal Mapping System PC $279 
TurboWINDOW/C-for Turbo CPC $ 75 


View Manger by Blaise PC $199 
Vitamin C - source, menus PC $159 

VC Screen РС $ 79 
Windows for C - fasi PC Call 


Windows for Data - validation PC Call | 


THE PROGRAMMERS SHOP . 
Your complete source tor software services and answers 

5.B Pond Park Road, Hingham, МА 02043 
Mass: 800-442-8070 or 617-740-2510 дува 


Circle 231 on Reader Service Card 


DBASE Language | 


Clipper compiler PC $399 
dBASE III Plus PC $399 
dBASE И! LANPack PC $649 
DBXL Interpreter by Word Tech PC $ 99 
FoxXBASE + V2.0 MS $259 
Quicksilver Diamond PC $369 


DBASE Support 


dAnalyst PC $ 219 
dBASE Tools for C РС $ 65 
dBRIEF with BRIEF PC Call 
ОВС III by Lattice MS $ 169 
Documentor - dFlow superset MS $ 229 
Genifer by Bytel-code generator MS 5 249 
Networker Plus MS $ 229 
QuickCode Ш Plus MS $ 189 
R&R Report Writer MS $ 139 
Seck-lt - Query-by-cxample РС $ 79 
Silver Comm Library MS $ 139 
Tom Rettig's Library РС $ 79 


UI Programmer-uscr interfaces РС $ 249 


| Other Products 


ASMLIB - 170+ routines PC $123 
Back-It by Gazelle MS $119 
Baler PC $459 
CO/SESSION - remote access PC $229 
Dan Bricklin's Demo 11 PC $169 


Disk Technician - smart upkecp PC $ 89 


Fast Back Plus PC $149 
Flash-Up PC $ 69 
Easy Flow V5.0 PC $125 
Link & Locate MS $309 
Mace Utilities MS $ 85 
MKS RCS MS $155 


PC/Tools Deluxe - by Custom PC $ 69 
Plink 86 PLUS - overlays MS $275 
PVCS Corporate - by Polytron PC $339 


PVCS Personal PC $135 
R-DOC/X MS $135 
Show Partner F/X PC $328 
Seidl Version Manager MS $269 
Source Print - V3.0 PC $ 75 
TLIB PC $ 89 
Tree Diagrammer PC $ 6S 
Visible Computer: 8088 PC $ 65 
WKS Library by Tenon РС $ 79 


РЕАТИВЕ 


FoxBASE 386 by Fox Softwarc. 
Single-user development package. 
Interactive dot-prompt mode, FOXBIND 
utility, on-line help, full manual. 
pseudo-compiler. Address up to 
16M RAM. 


PC $519 


‘ote: All prices subject to change witbout notice. Mention this ad. Some 
prices art specials. Ask about COD and POs. Formats: „У laptop now 
available, plus 200 others, UPS surface shipping add $Vitem. 


Call for a catalog, literature, and solid value 


800-421-8006 


compilation AND an integrated, 
productive environment. 


O ver 9,000 of you were forced to 
make sacrifices to use BRIEF, The 
Programmer's Editor. Advanced com- 
pilers and new programming environ- 
ments, like Turbo C and QuickBASIC, 
took up so much RAM that BRIEF 
could not fit in the same 640k. 

If you wanted to retain BRIEF's 
uniquely powerful features! while 
working with larger programs, you 
had to sacrifice speed and continuity. 
Instead of a tight Edit-Compile-Edit 
loop, you had to slog through an obso- 
lete Edit-Exit-Compile-Exit-Edit loop. 

Now you no longer have to 
make that sacrifice. 

You can enjoy the features! that 
have made BRIEF the best-selling 
and the best regarded? programmer's 
editor without sacrificing environ- 
ment integration. 


Version 2.1 of BRIEF can be 


swapped іп and out with а 
single keystroke — allowing 
immediate compilation with 
even the largest compilers: 
Microsoft C5.0, QuickC, 
Turbo C, Lattice C, dBXL, 
FoxBASE+ v2.0, Clipper, etc. 
1 For example: геа! multi-level] Undo (not 
simply Undelete), flexible windowing, 
unlimited file size. unlimited number of 
simultaneous files. automatic language 
sensitive indentation. 

2 For example: 

“The quintessential programmer's editor." — 
Dr. Dobb's Journal “Right out of the box. 
it's a versatile, extremely powerful editor that 
handles most any programming task with 
aplomb.” — Computer Language ‘‘Simpie to 
learn and use and extremely sophisticated. 
Strongly recommended." — PC Magazine 

"Not only the best programmer's text editor 
I've ever seen, but it ia aleo a tour de force in 
the way it was conceived and implemented." — 
Computerworld “So far surpasses users 
expectations that it is revolutionary," — 
MicroTimes Magazine “BRIEF is truly 
outstanding.” — Microsoft Systems Journal 


Current BRIEF Users: 


Cal) Ann for details on 4 other important 
enhancements. Registered users of versions 
2.0 or 2.01 update for only $35. 


Haven't tried BRIEF yet? 


BRIEF retails for $195. Call Ann Loday 
for a no-risk. 60-day trial with a full, 
money-back guarantee. 


Call toll-free today 
800-821-2492 


Spent 


B41 Main Street, Suite 410 
Bouth Weymouth, МА 02190 
617-397-6969 
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PC (8-bit) slot, one AT (16-bit) slot, and 
one full-size 32-bit Zenith slot. 

Like most clones, the Zenith’s PC and 
AT slots and bus are fully IBM compat- 
ible. Again like all 386s, the 32-bit slot 
and bus are not standard; each manufac- 
turer has a particular bus design, which is 
why if you want 32-bit memory, you have 
to buy it from the manufacturer of your 
386 machine. Someday, I hope, that will 
change. 

The controller requires only a short 
(PC) slot, so that’s where I put it. It took 
about 5 minutes to install the Amdek CD- 
ROM hardware. There are two cable con- 
nectors on the back of the reader. Neither 
one is labeled, which bothered me until 
I read the instructions: they’re inter- 
changeable. Either can connect to either 
the computer or another drive. 

The Laserdek is external, and fairly 
awkward in size, being 14 inches wide, 
13 inches deep, and 3 inches high. There 
are ventilating holes on top. I got to won- 
dering why the thing is so large, so I 
opened it; there’s no real reason for it to 
be so large. The Laserdek mechanism is 
about the size of a disk drive, and the rest 
of the box contains very loosely arrayed 
electronics. 

On the other hand, I learned that it’s 


1. Programming is no longer a bone-breaking, back-aching 
experience thanks to GTEK' , INC. who has put an end to 
energy-consuming products that leave 

you "dog-tired." GTEK's' Romx-2 


very sturdily made, and so long as the 
monitor is not so heavy that it actually 
distorts the case shape, and you don't 
completely block off the holes on the side 
behind the Laserdek, there's no reason 
you can't put it on top of your computer 
and the monitor on top of it. 

Software installation comes in two 
parts: installing the DOS extensions so 
your computer can find the Laserdek, 
and installing software so you can read 
the actual contents of the laser disk. 

The first part is pretty simple. The in- 
structions and software come with the 
Laserdek, and a Setup program does 
most of the work. The instructions are 
not too informative, but if you follow 
them, you'll soon have the computer lis- 
tening to the Laserdek. The important 
thing is to put the proper statements into 
CONFIG.SYS and AUTOEXEC.BAT and copy 
a program called MSCDEX.EXE into a place 
where the system can find it. 

One option is to put a good part of the 
access software into expanded memory. 
The command processor extensions take 
about 40K bytes of system memory, and 
some of that—I confess I haven't tried the 
experiment—apparently can go into EMS 
if you like. 

Another option is the letter designation 


FOUR WAYS TO CONSERVE ENERGY! 


Sum 


E =... Eprom Emulator is just the 


pd 


pep pill you need to ге. 
generate your creative 


ne 
^ 


il juices. This product elimi- 

$ nates the old-fashion methods 

of erasing and programming e- 

proms and saves you hours of programming time! 


What's more, the ROMX-2 pays for itself with the first 
project you work on. 


2. Just sit back, relax and watch this programmer 
perform for you. This 9800 
Gang Programmer's SU- 


3005149 T0 9 43209590 A 


ex 


^ 
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of your CD-ROM. By default, it’s the 
“next” device; in my case, since Zanna 
Lee has logical hard disk drives C, D, 
and E, the CD-ROM becomes F. You 
can, however, explicitly name the letter if 
you like. 

Once installed, the CD-ROM drive 
acts like a write-protected hard disk 
drive. You can read its directory, change 
directories within it, copy files from it, 
and do anything you could do with a truly 
enormous disk that you can’t write to. 

One caution. If you have a CD-ROM 
disk in the drive, it spins continually. I 
don't know if this does any harm or not; 
after all, 8-inch floppy disk drives spin 
constantly, as do hard disk drives. On the 
other hand, it's one more thing to worry 
about. I noticed when I opened the Laser- 
dek that if there is no disk the motor shuts 
down, so I left the drive empty during my 
overnight heat test. 

Its my practice when I fill a system 
with boards to let it run all night and test 
it the next afternoon, when it's as hot as 
it’s likely to be. I did that with the Z-386, 
and, sure enough, the machine hung dur- 
ing the boot-up process. 

This was annoying. “Heat problems,” 
I muttered. “Тоо much memory, plus the 

continued 


3. This tireless Model 9000 Eprom Programmer will never 

poop out on you. іп fact, this high-performance product 
. has been proclaimed the fastest program- 
Amer on the market. its quick pulse and in- 


telligent programming algorithms glve 


you SUPER FAST speed, and you can 


program the chip of your choice, in- 
cluding single chip processors and 
megabit parts. 


4. The PCSS-8X Multiport Serial Board brought to 
you from GTEK®, INC. is definitly a programmer's 
cure for fatigue and frustration. This board has 
100% DOS compatibility on а! 8 ports and an en- 


hanced interrupt driven de- 
vice driver. The PCSS-8X 
is available in RS232, 


RS422 8 port and 4 port 
versions. So, give us a 
call today, and let us 
put these four products 
to work for YOU! You'll conserve energy while 
saving lots of money! 


PERSONIC speed will AU 

amaze you while pro- , 

gramming 8 eproms at 

a time. Plus, its quick 

pulse programming algorithms can program а 
271024 in 80 seconds flat! 


DEVELOPMENT HARDWARE & SOFTWARE 
Р. О. Box 2310 
Bay St. Гоша, MS 39521.2310 U.S.A. 


ORDER TOLL FREE 1-800-255-GTEK (4835) 
FAX: 1-601-467-0935 TELEX 315814 (СТЕК UD) 
MS а Technical Support 1-601-487-8048 


GTE К .. 
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perating Microstat-!l couldn't be 
easier. No matter what your 
statistical needs are. Simply select 
the options you need from the menu system 
with a keyboard or a mouse and your 
answer is available instantly. No complex 
command languages to learn. On-line help 
15 only a keystroke away! Plus. it only 
takes three disks to operate the program. 
Місгоѕѓаї-11 is simple to use and fast! 


The *1 Selling Micro Statistical 
Package is Even Better! 

Microstat is by far the most popular 
micro statistics package of all time. Tens 
of thousands of satisfied customers have 
relied on Microstat since 1979 for all their 
statistical needs. Microstat has been used 
for every application imaginable from check- 
ing the brine content of tuna fish to keeping 
game statistics for an NFL football team. 
Already 64 of the Fortune 100 companies 
have purchased Mictrostat. Virtually every 
major university is presently using Microstat 
and over 10,000 copies have been sold to 
the US government Microstat-!l is even 
better! 


The Coverage You Need 

Microstat-ll has the statistical tests you 
need. Just some of the areas of coverage 
are descriptive statistics, ANOVA, correla 
tion and regression (with stepwise), time 
series, hypothesis testing. nonparametrics, 
crosstabs and chi-square. probability distri- 
butions, scatterplots. plus a lot more! 


Easier Installation 

Microstat-!! provides all this power with 
only 3 disks and can run on a hard disk or 
a floppy disk system with two drives. Our 
competitors use up to 21 disks and most 
require a hard disk. Plus Microstat-I! is not 
copy protected. 


Even Greater Flexibility 

We have completely redesigned the data 
management section to include features our 
users have requested. You can have unequal 
cases in the зате file. aliased variables, 
missing data, range checking, and built-in 
scalars on data entry. plus other new fea- 
tures, You can even use a mouse! 


Improved Speed and Interface 
Microstat-ll 15 8 times faster than our 
own Microstat version 4.0 and almost twice 
as fast as the competition. This exceptional 

speed was achieved without any loss of 
accuracy. When running descriptive sta- 
tistics the results were staggering (can be 
even faster with a numeric co processor): 
Microstat-ll..........88 seconds 


Leading Competitor 160 seconds 


Microstat 4.0........731 seconds 


In seconds Tests on an 8 МН: AT-type machine. (no to 
processor) File with 12.800 cases. | 


The user interface has also been greatly 
improved. A full-model regression on the 
infamous Longley data takes only 9 strokes 
with Microstat-Il. One competing package. 
which claims to have the easiest command 
structure, requires 88 strokes. Plus. a 
specifically designed reversable scrolling 
feature has been added to save you even 
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more time. You don't have to rerun a test 
to see output that has scrolled off the 
screen. 


Introductory Price Just $395 until 
July 1, 1988 

Microstat-ll is being offered at the low 
introductory price of just $395 complete. 
Want just a peek at Microstat-Il? We'll send 
you a demo disk and manual for just $19.95. 
Also, a generous update program is available 
for our loyal Microstat customers. Just 
inquire. 


Absolutely Guaranteed 

We are so sure that Microstat-1! will 
satisfy all your statistic needs that we will 
offer a 30-day no risk money-back guarantee. 


Make statistics easy, order 
Microstat-ll today! 

m ! Fa e u s ^n * = - "а | N e" = y а м. 
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Ecosoft Inc. Circle 92 on Reader Service Card 


6413 М. College Ave.. Suite 101. 
Indianapolis. IN 46220 


MM = О Please send me —__. copy(s) of Microstat-I! and a complete 
| ы manual at the low introductory price of $395.00 


v. Чыў ш © Please send me —— copy(s) of Microstat-!! Demo Disk and 


summary manual for just $19.95. 


1-800 
952-0472 


sales tax. 


Format: LJ 5'4 "IBM 


Add SA per package for UPS shipping charges. Indiana residents add 596 


О 3!?"IBM [15% 1.2 meg 


LJ Please send me a Microstat-ll brochure. 


O Please send me information on upgrading my Microstat 
package to Microstat-ll. 


| Name: 


[ Organization 


Address 


T" 


ң Phone 


С Bill my credit card. 
Account Number 


С VISA 


о MC 


State Zip 


О American Express 
Expiration Date — .— __ 


ECOSOFT 
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...t0 9251 Emulation! 
Turn your PC keyboard into a 5251 key- 
board with Touchdown™ self-adhesive 
Keytop Labels. Bold imprint on trans- 
parent plastic lets PC legends show 
through. Won't slip or slide. Fits IBM 
and look-a-likes. 

Keytop Kits (specify keyboard make/model) 


PC to 5251 Transparent ...... $21.95 
РС to 5251 Opaque-bases ..... 24.9 

PC to 5251 (For 12F-Key EPC) . 26.95 
PC to 3270 ............. 21.9 

PC to 5520 urs Mi ж у жуз» 29.95 
DisplayWrite4 ........... 21.95 
Data Entry Emulation ....... 16.95 
Do-It-Yourself Labels ........ 29.95 


Many Other Keytop Kits Available! 
Display Write в a Irademark of the IBM Com 


We custom imprint keytop labels, 


IBM replacement keys, 
keytop shell 


=. Flexshield™ 
sere, Keyboard Protectors 
For most keyboards 
КА та E 


s. v à ë > = * o 


10-function key layout 
(5 templates) $12.95 


IBM 3270 keyboard 
(3 templates) $15.95 


IBM Enhanced PC  ' = Сни 
keyboard (5 templates) . . $18.95 
KeyS > Individual Key Lockouts 
For |BM keyboards (except АТ), . $11.95 
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CD-ROM controller, plus the WORM 
(write once, read many) drive controller, 
plus all the other stuff. Overloading the 
bus, maybe. Too much heat.” 

I took the cover off the machine to cool 
things off. It didn't seem particularly 
warm in there. Could I be doing some- 
thing wrong? 

As a matter of fact, yes. It wasn't 
Zanna Lee's fault at all. If you have the 
CD-ROM drive turned on, but there's no 
disk in there, when MSCDEX.EXE runs, 
there is a 30-second interval during 
which it tries to access the Laserdek but 
can't do it. Eventually it times out and 
continues with the start-up process. 

If, on the other hand, you have the 
Laserdek turned off (whether there's a 
disk in the drive or not, the delay is 
about 1 second. In neither case is there an 
error message. The solution to this might 
be to switch the Laserdek off when it isn't 
in use, but, alas, the on/off switch is on 
the back where it's not easy to get at. 

Other than that, the installation of the 
Laserdek went smoothly and simply. I 
tested it against about a dozen CD-ROM 
disks, and it was able to read files from 
all of them. So far, so good. 


Bookshelf 

Once you get the Microsoft DOS exten- 
sions installed so that DOS can find the 
CD-ROM drive, you'll still need soft- 
ware to make use of the information in the 
CD-ROM. There are exceptions to this— 
for example, the public domain software 
CD-ROMs distributed by user's groups. I 
have one published by Alde Publishing. 
This thing contains about a million pro- 
grams, including utilities, games, lan- 
guages, source code, and a partridge in a 
pear tree, all accessible as soon as you've 
run MSCDEX. EXE. 

However, while you can cram hun- 
dreds of megabytes of ordinary files onto 
a CD-ROM—and get at them without 
anything special—most of the other neat 
things you can do with CD-ROMs are 
more complicated. 

Case in point: Microsoft Bookshelf. 
Bookshelf combines The Chicago Man- 
ual of Style, Roget's Thesaurus, The 
American Heritage Dictionary, Bartlett's 
Familiar Quotations, the National Five 
Digit ZIP Code & Post Office Directory, 
The World Almanac and Book of Facts, 
and probably something I’ve forgotten, 
along with elaborate indexes and soft- 
ware for looking through all those books. 
As I’ve said before, every professional 
writer has those books, but not many of 
us actually use them because it’s too 
much trouble to go get the book and look 
things up. 

Microsoft Bookshelf makes that a lot 
easier. It’s not perfect. The worst glitch is 


the “coarseness” of the scroll bars. If 
you're browsing through, say, 7he World 
Almanac, you can use the on-screen 
scroll bars (maybe Apple will sue Micro- 
soft for “look and feel"?) to jump 
through the text, but the smallest possible 
movement of the scroll-bar bullet corre- 
sponds to over 50 screens of text, which 
you have to page through one at a time if 
what you want is right in the middle of 
that 50-page clump. This defect is pretty 
serious, Since the whole point of having 
Bookshelf is quick access to the included 
documents. 

Bookshelf doesn't support all word 
processors. In particular, it won't quite 
work with Symantec's Q&A Write. I can 
access and use Bookshelf from within 
Q&A Write; Bookshelf can even look up 
misspelled words and find synonyms. 
What I can't do is paste the results into 
the text. When I try, the program tells me 
that the write function has been disabled. 
I presume that Bookshelf does this when 
it doesn't quite understand the word pro- 
cessor that you're using, but so far I've 
been unable to get anyone at either 
Microsoft or Symantec to admit knowing 
anything about it. 

Bookshelf is a valuable addition to any 
writer’s tool kit; as I've said before, I’m 
willing to bet that within a couple of years 
Bookshelf or something like it will be as 
ubiquitous among writers as word pro- 
cessors are now. It's valuable enough, in 
fact, that I'm seriously thinking of 
switching over to a word processor that 
can make good use of Bookshelf. 

If I do switch, it will probably be to 
Xy Write III Plus. The Bookshelf manual 
says that it works fine with Xy Write Ш 
Plus, while every week I find that more 
of my colleagues have fallen in love with 
XyWrite. This word processor is rapid- 
ly becoming the default text editor on 
New York's Publishers Row, partly be- 
cause it integrates with Atex so well, 
and partly because it's almost infinitely 
customizable. 

Installing Bookshelf is theoretically 
simple: you log onto the CD-ROM drive 
and run Setup; everything you need is 
right there on the CD-ROM itself. In 
practice, it wasn't quite that easy. Setup 
ran all right, and it went in to modify my 
CONFIG.SYS and AUTOEXEC.BAT files; but 
when I then rebooted the system to invoke 
Bookshelf itself, I got the disturbing 
error message Out Of Environment 
Space. Looking up “environment” in 
Chris DeVoney's Using PC DOS pro- 
duced words but not much enlighten- 
ment. 

Environment, as it happens, is mem- 
ory that DOS reserves to store things it 
needs to know; in particular, the path, the 
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Info. (602) 246-2222 MICROSOFT PC Excel 
FAX # (602) 246-7805 


№ DATA № 295 
Call for programs not listed ED!" PRODUCTS E. eo ттт VISA. No Charge for MasterCard or Visa 


TOLL-FREE ORDER LINE 1-800-421-3135 хт 200 


FREE SOFTWARE! EGA Monitors 


Purchase over $100 and receive one of these disks absolutely FREE! Purchases Lees НЕ 

over $250 де! two free disks, over $400 get three, or get all four disks when your Mitsubishi Diamond Scan 
purchase is over $500! 1) MIXED BAG—A great assortment of utilities and NEC 

Multisync Plus 


Accessories 
Brooklyn B Universal 
Copy IPC Бере 
Curtis Ruby 
Mach lll Joystick 
Masterpiece 
Masterpiece 
150 Watt Power Supply 


games all packed on one disk. 2) PC-WRITE- Try this famous feature packed 


word processor. It's a winner! 3) FONT-SET—Lets = set popular fonts like 
bold, underline, etc. on most late model printers from Citizen, Epson, NEC, 
Okidata, Panasonic, Star, Toshiba, etc. You can even use your printer like a 
typewriter! 4) ABC-LIST-Great mailing list program! Sort on any field, do quali- 
fied searches, print reports and mailing labels, and more! 


— SOFTWARE — 


Accounting 


Hard Cards 


Plus 20 MB 
Plus 40 МВ 


Low Price 


Languages 
Microsoft Pascal 


AST 
Microsoft Quick Basic Aien Premium Hard Drives 


ium Low 
Seagate 20 MB 
em Plus TEE Seagate 30 MB 
Se SA on 
> agate 57-125 w/con 
n in Color Ca Card Seagate ST-138 w/cont 


Above PC 64K 
Above 286 
Orchid Tiny Turbo 
TALLTREE 


Cyma 

Dac Easy Acct. 

Dac Easy Раугой 

Dollars & Sense 

In House Acct 

Managing Your Money 3.0 


Multi-User Software AZ 300/1200 


Crosstalk MK4 и Hayes 1200 

Word Рейес H 12008 
Remote Word Perfect Modules Haves 2400 
Smartcom Il Microsoft Word COMPUTERS Us ‘Robotics 2400 


А2 386 


80386-16 Micro Processor. 1 MB of 
Ram, Teac 1.2 MB disk drive, 220 watl 


, 6 layer mother 
Foard, RT keyboard $2595 Y E | 
Microsoft Bus w/Painlbrush 
Microsoft Serial 
Optimouse w/Dr Halo 
Optimouse w/DPE 


Project Manager 
Microsoft Project 
Super Project Plus 
OBase 11 Plus Timeline 2.0 
DB-XL Total Havard Man 2 
Fox E Plus 
пег... 
Paradox 2.0 Premium 
PFS: Pro File 
Powerbase 


O&A | 
Quicksilver Diamond 
Revelati 


AZ Turbo AT 


d ys 6 & 10 MHZ, и 
watt power supply, one 
раа ЖЛ bati 1.2 teac drive. Phoenix Bios $975 
Spreadsheet Auditor 
Supercalc 4 


VP Planner Plus AZ Turbo XT 


135 watt power supply. One 360K 
drive. 640K. keyboar $519 


Relate & Report 
VP Info 


Desktop Publishi TTL Amber w/tilt 
esktop ishing mber w 
PHI а Color w/tilt 

PFS. First Publisher 


Ventura Publisher 


А2 10 


150 watt power supply. dual 360K 
drive 10 MHZ mother board. 640K, 
keyboard $515 


Graphics 


Chartmaster 
Design Cad 2 


Diagram Master AST 286 or 386 
Easy Cad 


asy 
пастора 2.01 
Generic Cad 
In-A-Vislon 
Microsoft Chart 3.0 
Newsroom Pro 
Printshop 


] 


Premium Computer 
512K. expandableto2MBonthe system 
board, RT enhanced style keyboard, 
parallel, serial and clock, 1 2 MB flopp 
disk drive, 7 expansion slots, DOS 3 


& Basic 
} year warranty Low Price 


Premiere 35 

Tribute 224 

EPSON—Call on ail models 
NEC 


PSXLP 
P7 Paralle! 


8850 
P6 Parallel 
e260XxL 


P2200 
OKIDATA — Cali on all models 
sape оао on all models 


enti eae CIE rb dn EAE E xr 


EGA Boards 


AT! Ega Wonders 
NEC СВ! 

Paradise Auto 480 
Quad EGA Plus 


NX1000 TEE 
Microsoft Word 4.0 Vega VGA TOSHIBA Call on all models 


Multimate Advantage II 
Webster Spelicheck 
ster Spe 
Languages Word Perfect 
Lattice C Compiler $220 Word Perfect Executive 
Microsoft C Compiler Word Perfect Library 
Microsoft Fortran Wordstar Pro 
Microsoft Macro Assembler Wordstar 2000+ 


TERMS. Shopping on most software c $5 00 AZ outers «b Р shes tax. Personal check: company чї = adig 
traren 115; days to Gear We ucerpt purchase orders from agthorued ensttutens lo 35% moro Man cash 
pire АЙ retums ме sityect to our approval There wii De 3 Ads restock fer Minimum phone ode $50 АЈ 
peces are обес" 10 change. Due Wi Copyngbt Laws wr Canti at back any open software 


TOLL-FREE ORDER LINE 1-800-421-3135 EXT. 200 


WAREHOUSE DATA PRODUCTS ИЕ oom t PhoneHoure, aua 
„2101 West Glendale Ave. + Phoenix, AZ 85051 experience since 1979. Saturday Sam-Spm MST. 
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This Software Won't Run. 
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nd that's the way 
Control Data wants it. 
And a host of other big 
and not-so-big software develop- 
ers who use our Software Sentinel. 
To make sure their successful software is pro- 
tected. So it stays successful. 

We've become used to being seen with top- 
notch software. À lot of the reason is how our 
engineers designed the Software Sentinel 
family. For the developer and the user. To make 
it the most technologically foolproof yet easiest 
to use software protection key you or Control 
Data can get. 

For users of ED-Router and the thousands 
of other programs we're protecting, it's a cinch 
to get up and running. They simply plug the 
Software Sentinel into the P в parallel printer 
port. That's it. How much easier can it get? 
Users can even make unlimited backup copies. 
And run them wherever and whenever they 
need to—as long as they have the Software 
Sentinel key. 

As long as we're talking 
success, there's some- 
thing else you should 


ELECTRUNICS DESIGNER 


Without Ihis. 


РР” нии 


\ 

5 \ know. Right now, our engineers 

are putting the finishing 

touches on a new micropro- 
cessorthat we'll usein a whole new genera- 
tion of software and data protection products. 
With the same high-performance and high- 
reliability of our past successes but with many 
new features. Which no doubt is going to make 
life even easier for you and Control Data. 

The Software Sentinel. Making sure soft- 
ware developers stay successful with the suc- 
cessful software they've developed. 

For more information on the Software 
Sentinel family, contact Rainbow Technologies, 
18011-A Mitchell South, Irvine, California 
92714; or call (714) 261-0228. 


Software Sentinel Features: 
e Runs under DOS and Xenix 
* Uses algorithm technique, never a fixed response 
* Minimal implementation 
* Higher level language interfaces included 
„ Transparent operation 


Ж The New SentinelPro"- Half The 
Former Size, All The Features. 


=" 


(3 RAINBOW TECHNOLOGIES 


18011-A Mitchell South, Irvine, CA 92714 • (714) 261-0228 » TELEX: 386078 + FAX: (714) 261-0260 


Copyright ©1988 Rainbow Technologies, Inc. Software Sentinel and SentinelPro are trademarks of Rainbow Technologies, Inc. 
ED-Router is a trademark of Control Data Corporation. 
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names of various devices, and other 
strings it needs to look at fairly often. The 
default environment is 160 bytes; you can 
increase it (in 16-byte increments) by 
using the SHELL command. However, 
Using PC DOS also warns you that care- 
less or improper use of SHELL can lock up 
your computer something awful, to the 
point where you may have to boot with 
the original system floppy disk. 

Since I didn't really understand envi- 
ronment to begin with, and I sure didn't 
have time to recover from a locked-up 
system, I called Microsoft technical sup- 
port. It took a few minutes to get the right 
people, but after that there was no prob- 
lem. Microsoft really does understand 
DOS. 

The line 


SHELL = \COMMAND.COM /E : 512 /P 


inserted into your CONFIG.SYS will in- 
crease environment space to 512 bytes. If 
you do invoke SHELL, do not omit the /P; 
if you do leave it out, have an unmodified 
floppy boot disk handy, because your 
machine is going to be dead in the water, 
and resetting won't do you a bit of good. 
Believe me. 


Lost in Space 

Once I got the CD-ROM drive properly 
installed and Microsoft Bookshelf run- 
ning, it was time to look at other CD- 
ROM disks. In particular, I wanted a 
good look at the two disks of space data I 
got from the Jet Propulsion Laboratory. 
One of these disks features a number of 
images from the Voyager Uranus encoun- 

ter; the other is a sampler of data and 
images from all over the solar system. 

The software needed to display these 
disks is called IMDISP, and it’s more 
ambitious than good. The documentation 
that comes with it is simultaneously 
tedious and dense. It took me an hour 
to figure out what was going on, and I 
still don’t understand all the commands. 
Some of them seem to hang the machine. 

Attempting to access many images 
gives the comment Attempt to read 
past end of file. Others tell me Input 
file does not have a proper label and 
ask me to specify the number of lines; in 
the example they give 370, but nowhere 
does it explain where that number came 
from or how you might figure out how 
many lines there are on each of the many 
images on the disk. 

Even so, there's a lot to see on these 
disks. The images of the Jupiter Galilean 
moon Io are easily accessed and star- 
tlingly good. I make no doubt that careful 
reading of IMDISP's operations manual 
will eventually let me access nearly all 
the images on both disks. It will take 


work, but it should be worth the effort. 

It's probably not worth buying a 
Laserdek just for the JPL disks; on the 
other hand, it's one more reason to have a 
Laserdek. Besides, it's pretty certain that 
there will be many other disks of scien- 
tific data. 

One oddity: since ЕСА video doesn't 
have square pixels, the images are some- 
what egg-shaped. 


Pournelle's Insight 
Last month, as I was listening to Dr. 
Joseph Dionne, chairman of McGraw- 


Means Accurate. 


We base our ont it. 
Formulate opinions from it. Make intelligent 
decisions with it. 

Provided. . . И is correct Inaccurate 
information is oftentimes less useful 
than none at all It leads to misinterpre- 
tation. And in making a poor choice. 

Datapro means accuracy. Our infor- 
mation services contain up-to-date 
documented reports on products and 


Circle 314 on Reader Service Card 


Hill, speak at the CD-ROM conference in 
Seattle, I was suddenly hit with some 
inspiration. 

Dionne was speaking about CD-ROMs 
from a publisher's view. In the course of 
his speech, it became obvious that there's 
a far larger CD-ROM market than I ever 
thought of. McGraw-Hill makes and sells 
a lot of them and is about to market more. 
All are hideously expensive and gener- 
ally sell to a rather narrow vertical busi- 
ness market; most contain topical infor- 
mation that's updated fairly often. The 

continued 
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services in microcomputers nforma- — | 
tion processing and dala and voice сото 
munications Reports that belp you 
separate truth from fiction. And in to- 
days ever-changing industry, that re- 
quires constant research and review 
Our product and pricing comparisons 
are carefully developed Technology re- 
ports are documented User ratings are 
statistically analyzed. Competitive re- 
ports are scrutinized And How-to-Ad- 
vice columns are meticulously edited 

Start making your decisions based on 
the facts To receive your free literature 
pack on Datapro’s subscription services, 
call us today at 1-800-DATAPRO ( 1-800- 
328-2776) or use the reader service cand 


detapro iii 
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nearest thing to a horizontal market is the 
McGraw-Hill Encyclopedia of Science & 
Technology, which includes some 7300 
articles plus the dictionaries of physical 
and life sciences. 

Dionne wasn't the only speaker to 
make the point that, yes, there's a CD- 
ROM market out there, but at the mo- 
ment it's vertical. Of course I knew that; 
I was reminded of the MicroMedix CD- 
ROM medical encyclopedia running on 
Mrs. Pournelle's system. (It came with 
its own CD-ROM reader, but it also runs 
fine on the Laserdek.) 

What's happening with CD-ROMs is 
almost the reverse of what happened with 
microcomputers. In the early days of 
microcomputers, the market was domi- 
nated by hobbyists and small business- 
people; big business wanted nothing to do 
with little computers. Most of the early 
development was done by small start-up 
companies. The big boys didn't jump in 
until later. 

The CD-ROM field is just the oppo- 
site. Big outfits like Phillips, Microsoft, 
and Amdek are developing the interface, 
while the CD-ROM disks tend to be pub- 
lished by giants like McGraw-Hill; and 
while most early microcomputer soft- 
ware was developed by BYTE readers 


Choosing a laser printer? 
Easy. 
Pick one equipped with Adobe" Post- 


who tried to appeal to a broad spectrum 
of users, most CD-ROM systems are 
being custom-designed for specialized 
users and priced accordingly. 

After Dr. Dionne's speech I got to 
wondering why this should be, and I offer 
the following: microcomputers were and 
are a threat to centralized control of com- 
puting. MIS managers and directors of 
central computing are scared to death of 
them. CD-ROM technology, on the other 
hand, lends itself nicely to centralized 
control. 

If I’m right, this time big business will 
pay to develop our toys. It will probably 
take a bit longer for that technology to 
spread widely, especially since the MIS 
types don't want it spread around, but the 
CD-ROM is just too useful to stay bottled 
up in central computing. The Library of 
the Month Club isn't here yet, but it's 
coming. 


WORMs 

The last thing I added to Zanna Lee was 
Information Storage's WORM drive with 
WORM-TOS. WORM disk cartridges 
are somewhat larger than CD-ROM disks 
and hold 200-- megabytes; each one 
costs about $60 just now, but I expect that 
price to fall dramatically. 


POSTSCRIPT 


dence. And total flexibility. 
Let's say you have a report, proposal or 
newsletter that needs printing. Just use any 


The drive comes with its own control- 
ler. Аз an experiment I tried it in the 
short PC, the medium AT, and the long 
32-bit slots; it worked in all of them. 
What I wanted, of course, was to be able 
to use the SCSI interface so that I could 
daisy chain the WORM drive to the 
Laserdek—I’m running out of slots in 
there! —but that won't work. Oh, well. 

Hooking up the WORM drive is simple 
enough: drop the controller board into 
the machine; run a cable to the WORM 
drive, which is a heavy box about the size 
of a shoe box; and plug the drive in. Then 
you add stuff to your CONFIG.SYS file and 
reboot. It's all explained pretty well in 
the manuals. 

If you're trying to run both the WORM 
drive and the Laserdek at the same time, 
you may have a problem. When I first 
booted up the whole system I kept getting 
errors, probably caused by conflicts in 
the port addresses. You can change the 
ports—the WORM controller needs eight 
in sequence—with DIP switches on the 
controller board. What I did was fool 
around with the switches until everything 
worked; I think I set the system so that 
the first port address is 200 hexadecimal, 
but I’m not sure. Whatever it is, it works 
fine now. 


that lets anyone draw like a pro. From the 
simplest to the most complex art. 
And Display PostScript" —system soft- 


ware that brings the power of PostScript to 
any PC or workstation display. 

For details on any Adobe product, call 
800-29-ADOBE. In Alaska and Canada, 
са! (415) 962-2100. 

And see how being picky actually 
increases your choices. 


printer in the office that is equipped with Post- 
Script software. From low to high resolution. 
Even color. It's your choice. 

And only printers equipped with Post- 
Script software can handle the most powerful 
electronic publishing and graphics software 
tools in the business. 

Like the Adobe Type Library. With hun- 
dreds of typefaces to expand your range 
of communication. 

Adobe Illustrator" software. A program 


Script? software. PostScript is a page descrip- 
tion language that comes as resident software 
in leading laser printers. And it's the first and 
only standard adopted by virtually every major 
company in the computer industry. 

Which means printers equipped with 
PostScript software work with any comput- 
ers you now have. Or plan to get. Including 
IBM* PCs, Macintoshs? minicomputers, and 
mainframas. 

So you get complete vendor тдереп- 
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After you get the computer to acknowl- 
edge the WORM drive, you need to de- 
cide whether to partition yur WORM 
disk cartridge into large sections—up to 
128 megabytes—or to stay within the 
DOS 32-megabyte limits. It's simplest to 
use short segments, and being lazy, that's 
what I did. The decision isn't irrevoca- 
ble; that is, it is not possible to change the 
32-megabyte segment I already for- 
matted, but according to the documents I 
can, if I like, install the proper software 
and set the next partition to be 100 mega- 
bytes. I suppose I'll have to try that 
sometime. 

So far, all I’ve done with the WORM is 
test it. It certainly works. You use it just 
like any other drive, except that you want 
to be careful since you can't erase any- 
thing written. If you write two different 
files with the same пате to the disk area, 
WORM-TOS keeps track of that, and 
there’s software that lets you step back 
through the various versions of files with 
that name until you find the exact one you 
like; then you can read it or copy it. The 
default, of course, is the latest one. 

I intend to get a lot of good out of my 
WORM: I have а lot of work on old CP/M 
8-inch disks. The Golem can read those 
disks, and I can use CompuPro’s ARC- 


NET PC system to transfer them over. ] 
haven't yet tested the WORM drive's 
ability to work with the network, but I'm 
prepared for it not to; all I really need is 
to get those files onto Zanna Lee's hard 
disk drive. Then I'll move them to a 
WORM cartridge. 

WORMS are great for archiving. ] 
don't know how long WORM cartridges 
last, but they could be nearly eternal. To 
the best of my knowledge, none of them 
have gone bad from age alone. Of course, 
they haven't been around all that long, 
but they're certainly more durable than 
any floppies I've ever seen. 

They're also great for backups. I'd 
rather have a WORM than a tape drive. 


Now What Do I Do? 

The major point of setting up Zanna Lee 
was to compare new 386 control soft- 
ware, particularly IGC's VM/386, with 
DESQview. 

DESQview, as most of you probably 
know, is a control program that lets you 
keep a whole bunch of programs in mem- 
огу and jump around among them. There 
are ways to let programs run simulta- 
neously, although, except for communi- 
cations programs, I don't find that nearly 
so useful as being able to go quickly from 


one program to another. I've used 
DESQview for about a year now, and I'd 
really hate to try getting along without 
it—unless, of course, I can find some- 
thing better. 

VM/386, on the other hand, is a pro- 
gram that lets you set up several virtual 
machines and jump back and forth among 
them. Each virtual machine thinks it is a 
single 640K-byte computer. Each can 
have a different CONFIG.SYS, and each 
can run a different AUTOEXEC.BAT on 
start-up. Each can be reset (with Ctrl- 
Alt-Del) independently of the others. 

Each of these programs has strengths 
and weaknesses. VM/386, for instance, 
really creates independent virtual ma- 
chines—and since your computer has 
only a limited number of peripheral de- 
vices, you'll have to assign and reassign 
them as you change from one virtual ma- 
chine to the next. There's no housekeep- 
ing program to track that for you. 

DESQview, on the other hand, lets you 
load certain things into memory prior to 
invoking DESQview, then use them in 
any window you have open. The system 
mouse, for instance, is recognized at all 
levels; in VM/386, the mouse is another 
device that has to be switched among 

continued 
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Items Discussed 


DESQview 2.0 ................... $129.95 
Quarterdeck Office Systems 

150 Pico Blvd. 

Santa Monica, CA 90405 

(213) 392-9851 

Inquiry 934. 


Logitech Inc. 

6505 Kaiser Dr. 
Fremont, CA 94555 
(415) 795-8500 
Inquiry 935. 


Expert 87............................. $495 
Magic? Software 

101 First St. 

Suite 237 

Los Altos, CA 94022 

(415) 941-2616 


Inquiry 936. 


Lane Mastodon vs. the Blubber 

Men of Jupiter ........................ $12 
Infocom 

90 Sherman St. 

Cambridge, MA 02140 

(617) 876-4433 

(800) 342-0236 

Inquiry 937. 


1901 Zanker Rd. 
San Jose, CA 95112 
(408) 436-8570 


Inquiry 938. 


Math Aquarium .................. $89.95 
Seven Seas Software 

P.O. Box 411 

Port Townsend, WA 98368 

(206) 385-1956 

Inquiry 939. 


Microsoft Corp. 

16011 Northeast 36th Way 
P.O. Box 97017 
Redmond, WA 98073 
(203) 882-8080 

(800) 426-9400 

Inquiry 940. 


Planetary Data System Space 
Science Sampler 

NASA JPL 

4800 Oak Grove Dr. 

Pasadena, CA 91109 

(818) 354-6347 


Inquiry 941. 
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Public Domain Software 


Alde Publishing 

P.O. Box 35326 
Minneapolis, MN 55435 
(612) 835-5240 

Inquiry 942. 


Snoop H ............. Price not available 
TriDOS Software Publishers 

4004 Barbur Blvd. 

Portland, OR 97201 


Inquiry 943. 
SpeedStor ИН $99 


Storage Dimensions 
981 University Ave. 
Los Gatos, CA 95030 
(408) 395-2688 
Inquiry 944. 


The Documentor .................... $295 
WallSoft Systems Inc. 

233 Broadway 

Suite 869 

New York, NY 10279 

(212) 406-7026 

Inquiry 945. 


4800 Great America Pkwy. 
Suite 200 

Santa Clara, CA 95054 
(408) 986-8373 


Inquiry 946. 


WORM drive 
internal mount ..................- $1888 
external mount ................... $2088 

Information Storage Inc. 

2768 Janitel] Rd. 

Colorado Springs, CO 80906 

(303) 579-0460 

Inquiry 947. 


XyWrite III Plus .................... $445 
XyQuest Inc. 

Billerica, MA 01821 

(617) 671-0888 

Inquiry 948. 


Zenith Data Systems 

1000 Milwaukee Ave. 
Glenview, IL 60025 

(800) 842-9000, extension 1 
Inquiry 949. 


windows, as well as set up in each. 

VM/386 won't let you set up the 
WORM drive to be available to every 
window; if you want the WORM, it has to 
be installed in each virtual machine. This 
is also true for the CD-ROM device 
drivers. My preliminary experiments 
show that this works; that is, I can have 
Microsoft Bookshelf available in several 
virtual machines, but only if it's loaded 
into each on start-up. 

VM/386 uses less system memory 
than DESQview; each virtual machine 
can be a true 640K-byte system. DESQ- 
view has enough system overhead that it's 
between hard and impossible to make a 
window leave more than 512K bytes 
available. ~ 

DESQview, on the other hand, has 
system utilities like MARK and TRANSFER 
(cut and paste; it doesn’t always work, 
though). VM/386—at least the current 
version—has no such thing. If you want to 
transfer something from one place to an- 
other, you first have to grab it with a 
memory-resident program like SideKick, 
store it on disk, then change virtual ma- 
chines and retrieve it. This is awkward. 

DESQview has some odd glitches. For 
example, sometimes I'll hit the Alt key to 
bring up the DESQview command win- 
dow, tell it to open a file, select Cross- 
talk, and tell it to open Crosstalk. The 
machine trundles for a second, the Cross- 
talk logo appears on the screen—and then 
everything closes down so that I’m at the 
point where I was before I opened the 
DESQview command window in the first 
place! 

The first few times this happened I was 
so upset that I quit DESQview and reset 
the computer, but it happened often 
enough that eventually I just did every- 
thing again exactly as before: invoke 
DESQview, tell it to open a file, select 
Crosstalk, open that. This time it worked 
fine, and examining the other windows 
showed that apparently none of them 
were harmed. This may be a harmless 
bug, but it's annoying. Maybe VM/386 
won't do things like that, although it 
probably will. 

I'd hoped to know a lot more about 
VM/386 by now, but it took longer to set 
up Zanna Lee than I'd thought; and once 
I was caught by deadlines, I had no choice 
but to go back to DESQview to get this 
written. With any luck, by next month I'll 
know more not only about VM/386, but 
also about Microsoft Windows/386. 

I also have OS/2, but I don't think I 
want to do anything with it. OS/2 1.1 
with Presentation Manager (i.e., OS/2 
plus a bug-free Windows) may be inter- 
esting, but I think I can safely ignore the 
current version, at least unti! there's a lot 
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Use Premium 
Fuel Only 


Take % gallon of gasoline formu- 
lated for high-performance motor 
cars. 

Add a clod of dirt, a quart of 
kerosene, a tablespoon of sugar, 
and a dollop of axle grease. 
Sprinkle with rust particles and 
dog hairs. Stir. 

You'd be crazy to put that in 
your Ferrari, right? 

But what we've just concocted 
is the petroleum equivalent of a 
kilowatt of ordinary electricity. 

Emerson UPS's Provide 
Clean Fuel For Computers. 

Since today's computers are no 
less high performance machines 
than the most sophisticated auto- 
mobiles, they need highly-refined 
fuel, too. 

Ап Emerson Uninterruptible 
Power Source is the electrical 
equivalent of a petroleum refinery. 
Raw fuel in, good fuel out. 

Such a simple solution to all the 
harm spikes, sags, and blackouts 
can do. 

Unrefined Electricity Does 

Crude Things To Computers. 

Unlike bandsaws, washing 
machines and tv's, computer 
circuits are hypersensitive to the 
slightest power variations. Data 
can be scrambled or vaporized in 
a few milliseconds. Programs can 
crash unceremoniously. | 
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Fact is, many problems blamed 
on hardware or software are, in 
reality, the fault of raw electricity. 
Industry statistics show that half 
the downtime, lost employee and 
machine productivity, and main- 
tenance costs are the direct result 
of bad electricity. 

A typical computer site expe- 
riences about 7 blackouts, over 500 
sags and more than 2,000 spikes 
and surges per year. Plus there's 
almost continuous line noise at 
even the best locations. 

Power surges alone are credited 
by one insurance company with $35 
million in pc losses just last year. 

Any way you look at it, making 
sure your computer gets premium 
fuel is up to you. Fortunately, it's 
easy and affordable. 


UPS Performance And Throughput. 


Most people think of Emerson 
UPS systems as just battery backup 


Ditto. 


protection against power oulages. 

In reality they re also the best 
power conditioners money can 
buy. They work continuously 
uniquely providing an impene- 
trable barrier that isolates your 
computers from power problems. 

The result: You get the level of 
performance your computer was 
designed to deliver. The level you 
paid for. 

The High Performance 
UPS Manufacturer. 

Emerson makes a full line of 
UPS, power conditioning and dis- 
tribution systems, even simple 
surge protectors. 

All feature quiet operation, 
attractive design, UL-listed safety, 
operation that is one-switch 
simple, and proven reliability 
backed by the best service in the 
business. 

So, let us help you rev up your 
productivity Simply call 1-800- 
BACK-UPS Юг our free introduc- 
tory brochure and the name of 
your local representative. Or write: 
Emerson Computer Power, 3300 S. 
Standard St., Santa Ana, CA 92702. 
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| Computer Power 


| Computers Won't Run Right 


On The Wrong Fuel. 
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more software out there that can take ad- 
vantage of it. 


Comic Books? 

I like Infocom games—I really do—so 
when I got the latest release from Info- 
com I was ready to try it despite the title: 
"Lane Mastodon vs. the Blubber Men of 
Jupiter.” 

What I had, I soon discovered, isn’t a 
game at all. It's a kind of comic book 
with primitive animation. It is not an in- 
teractive story; there's only one action 
line, one ending, and nothing you can do 
will change the story at all. The gimmick 
is that you can read the comic book from 
the viewpoint of the hero, the villain, and 
subsidiary characters. The idea is to read 
along until you come to one of the (obvi- 
ous) choice points, where you can jump 
off the track and follow some other char- 
acter. You can also run the “projector” 
backward to a choice point and shift 


From time to time, the action is inter- 
rupted to let you witness a comic book di- 
alogue between two critics who have sup- 
posedly been watching this mess on a 
movie screen. For reasons best known to 
the designers, these rather unattractive 
male cartoon figures aren't wearing any 


clothes. They say a few meaningless 
things about the action so far, and the 
story continues. The breaks are clearly 
intended to make you go to the main char- 
acter's story line from time to time, and 
they're needed, since hero Lane Mas- 
todon is so dumb that only a twit would 
want to watch things from his point of 
view. 

The artwork is pretty grim; it's cer- 
tainly so compared to what real comic 
artists are doing now in Marvel Comics 
and the Watchman series. The story line 
might amuse cretin dwarves, though I 
doubt it; not only is the story implausi- 
ble, but it knows that you know that. The 
notion is to invite you to share the joke. If 
you can do that, feel free; you might even 
enjoy this mess. 

I watched this thing through to the end 
because I was interested in the technique, 
but you'd have to pay me money to get me 
to do it again. In my judgment, Infocom 
has come up with the answer to software 
piracy: a story so dumb that no one in 
their right mind would want to steal it. 


Take It Apart 

Disassembly of a program is the art of 
taking a finished program and turning it 
into source code that can be reassembled 


into the original. It's a black art even with 
good disassembler programs. 

When I first got started with micro- 
computers, my mad friend Dan MacLean 
introduced me to a computer maniac we 
called “Тһе Mad Disassembler." This 
chap worried excessively that somewhere 
out there was a program to which he 
didn't have source code. He worked in 
the computer department of a large aero- 
space company, and thus had some pretty 
powerful machinery at his disposal; and 
whenever he saw a new program, he'd 
take it apart with the company's main- 
frame. So far as I know, he never did any- 
thing with the source codes he generated. 
He just liked to have them. 

If the original programmer had taken 
steps to make disassembly difficult, that 
merely added spice. One example is 
Michael Shrayer's Electric Pencil, which 
was a disassembler's nightmare. Shrayer 
had encrypted all the ASCII messages. 
He wrote meaningless code sequences 
and jumped around them. In places 
where a careful programmer had error 
traps, Shrayer had time bombs. And so 
forth. None of that mattered: within a 
week, “The Mad Disassembler” had a 
complete source code to Electric Pencil. 

Back in those days, a lot of disas- 


INDUSTRIAL STRENGTH 


You have three options in today’s world; lead, 
follow or get out of the way. You've already 
taken a ор pee in hardware with 
the latest 286 or system. Now you can use 


OOPS 


to 16 


between DOS, 05/2 and Presentation 

Manager operating environments; integrated 

color graphics, a rich class library; and access 
of protected mode memory, even 


that triple-digit architecture to blast ahead of under DOS. rw. 

the pack with the most powerful new Object _ The new Smalltalk/V286, which is even 

Oriented ing (OOPS) software on the easier to learn and use than Smalltalk/V, retails 

market: S 286. nr $199.95. Or you can buy Smalltalk/ V, 
Smalltalk/V, the original oops tool for still the world's best selling oops, for only 


the PC, gave scientists, engineers, program- 
mers and educators a brand new way to solve 
problems. And soon they were develop 
exciting new applications in everything from 


economics to medicine to space. 


Now Smalltalk/V 286 gives you true 
work station performance with industrial 
strength capabilities like: push-button. 
debugging; multi-processing; portability 
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Check out the new Smalltalk/V 286 at 
your dealer. If he doesn't have it, order toll free, ' 
1-800-922-8255. Or write to: 
9841 Airport Blvd., Los Angeles, CA 90045. 


Smalltalk V 286 


Digitalk, Inc., 
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sembler programs were distributed on 
bulletin boards. 

I haven't noticed many disassemblers 
lately, so when I received Snoop II from 
TriDOS, it was like a voice from the past. 
Just for amusement I aimed Snoop II at a 
popular word-processing program. I was 
amazed at the results. Disassembly is still 
as much art as science, but Snoop II takes 
a lot of the sting out of it. Recommended 
for the insatiably curious. 


Documentor 
There are probably more people pro- 
gramming in dBASE П than in any other 
language. Every one of them needs The 
Documentor. 

This program takes dBASE code and 
creates documentation for it. It generates 
a concordance and a cross-reference list. 
It comments code. It sets it up for pretty 
printing. The result is impressive. If you 
do any dBASE programming, you need 
this program. Highly recommended. 


Winding Down 

Once again I'm out of space, and I 
haven't got started good. One thing I sim- 
ply have to talk about next time is the 
Amiga 2000, which can be a highly frus- 
trating machine. The disk access is slow. 


CHAOS MANOR 


It bombs far more often than it ought to. 
The PC part of it is plain vanilla, and be- 
cause of the way Commodore chose to let 
the Amiga half-communicate with the 
PC, very few add-on PC boards will 
work. For all that, the Amiga 2000 has a 
prominent place here, because it's just 
plain fun (if frustrating). 

If you do have an Amiga, be sure to get 
Math Aquarium, one of the most unusual 
programs I've ever seen: it turns equa- 
tions into visual treats, providing both 
colorful and informal results. It isn't quite 
worth buying an Amiga just for this. 

I also want to talk about Expert 87, 
which, despite its name, isn't an expert- 
system program at all, but rather a pro- 
gram to help make your preferences ex- 
plicit and identify conflicts. It can also be 
used to generate consensus opinions from 
a group of experts. Used properly, this 
could be an extremely valuable program 
in both home and business. 

The book of the month is by Archer 
Jones, The Art of War in the Western 
World (University of Illinois Press). This 
is a comprehensive military history with 
strong theoretical analyses, and quite the 
best work of its kind since Lynn Mon- 
tross's War Through the Ages. 

The computer book of the month is 


Peter Norton's DOS Guide (Brady). Nor- 
ton's book isn't as encyclopedic as De- 
Voney's Using PC DOS, but for that very 
reason it's easier to read. Norton is very 
good at highlighting obscure but useful 
DOS features. Get DeVoney's book for 
reference, but read Norton's book to 
understand what's going on. 

The game of the month remains Em- 
pire (from Interstel) for the Atari ST. I 
can't believe how much time I've spent 
on that game. 

I'm writing this at tax time. I was going 
to use TurboTax on the IBM PC, but the 
new МасШТах package came yesterday, 
and I may as well get some use out of the 
Mac Plus, assuming that there is life after 
tax reform. Wish me luck. 8 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer 
who also earns a comfortable living writ- 
ing about computers present and future. 
Jerry welcomes readers' comments and 
opinions. Send a self-addressed, stamped 
envelope to Jerry Pournelle, c/o BYTE, 
One Phoenix Mill Lane, Peterborough, 
NH 03458. Please put your address on 
the letter as well as on the envelope. Due 
to the high volume of letters, Jerry cannot 
guarantee a personal reply. 
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Add a Honeywell Silent-Tactile™ keyboard 
to your system...and touch the quality. 


From the ergonomic design to the light, crisp feel, we make 
Honeywell Silent-Tactile™ keyboards with one thing in mind — 
making you more productive. 

You'll appreciate the silent keystrokes, and you'll notice less finger 
and hand fatigue — even after hours of continuous use. 

When you need a PC-compatible keyboard for replacement or 
upgrade, make the quality choice — ask for Honeywell Silent-Tactile™ 
keyboards. 


For the dealer nearest you, call toll-free: 


1-800-445-6939 
[n Texas call collect: 915/543-5566 


Keyboard Division, 4171 North Mesa. Building D. El Paso. Texas 79902 915/544-5511 
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Planning and Publishing 


There seems to be a lot of virus 
programs kicking around these 
days, nasty little scraps of code 
that know how to attach them- 
selves to other programs and 
then reproduce like crazy. Last 
week, my Macintosh became 
infected with one of them. I still haven't 
figured out how it happened, but at this 
point it's immaterial. The little fellow 
seemed relatively benign; all it did was 
copy itself into my system file—and every 
application I used thereafter. 

Fortunately, someone on BIX quickly 
posted a description of the virus and a co- 
gent treatise on removing it. I followed 
the instructions to the letter and had a 
clean system within several hours, but the 
narrowness of my escape left me shaken. 

A couple of years ago, I inadvertently 
launched a program that left a time bomb 
implanted in my MS-DOS computer. It 
slowly and imperceptibly chewed away at 
my file allocation table, eventually trash- 
ing the directory for 30 megabytes' worth 
of hard disk. In contrast, this Mac virus 
was sweetness and light; at least it didn't 
do anything destructive. It had a silly 
^look what I can do" bravado about it, 
rather than the sheer hostility of the ear- 
lier IBM PC program. 

My first reaction was a deep sense of 
relief at getting away from the virus un- 
scathed. After a few minutes, though, the 
relief gave way to anger and outrage. My 
hard disk is a very personal place; my 
privacy had been violated. 

Sad to say, I believe there's going to be 
a lot more of this kind of thing. As com- 
puter ownership spreads in our society, 
the population of computer users is going 
to become more and more like the general 
population of which it's a subset. What 
this means, unhappily, is that we can ex- 
pect to see all the ills of our civilization 
reflected in events in the microcomputer 
world. 

Our one faint hope in this dark time is 
that the act of launching a destructive 
virus program will turn out to be a rare 
event rather than a commonplace one. If 


Ezra Shapiro 


InstaPlan lowers the cost 


of project management; HagTime 2 
falls short of greatness 


it goes the other way—and launching a 
virus becomes the equivalent of scrawl- 
ing graffiti on a wall —it's going to be 
tough out there. 

I'm already being very careful about 
which electronic bulletin boards and on- 
line services I use as a source of software 
downloads; I won't touch a program that 
hasn't been thoroughly checked by a 
competent sysop. I've “inoculated” both 
my Tandon IBM PC AT clone and Mac 
SE with antiviral software, though expe- 
rience suggests that these viruses will 
quickly mutate to overcome these feeble 
countermeasures. Right now, I'm hoping 
that widespread paranoia about viruses 
won't kill off alternate distribution 
Schemes, or we'll witness the death of 
shareware. 

What can be done about this plague? 
Not a whole lot, at least not directly. We 
can try to broadcast the notion that writ- 
ing and distributing infectious or destruc- 
tive programs is simply not cool and 
thereby discourage the casual prankster. 
But we won't be able to control vandalism 
in software until we can control it on the 
streets. 


Prodigious Planner 

It's time to haul out the superlatives for 
InstaPlan (InstaPlan, $99), the first MS- 
DOS project management package I've 
seen that I might actually consider using. 
It's well designed, complete, fast, power- 
ful, and inexpensive. What more could 
you want? 

I ought to interrupt this flow of praise 
to point out that I usually find project 
management software to be the most irri- 
tating stuff that crosses my desk. I've got 
a number of reasons. First, the discipline 
of project management itself is grounded 
in obscure jargon; most of the software 


follows that lead and is incom- 
prehensible to anyone without 
an advanced degree in obfusca- 
tion. Second, the accompany- 
ing manuals (like most com- 
puter documentation) provide 
good information on how to use 
the software but little advice on why or 
when; unless you know what to do before- 
hand, you're lost. 

Third, I can't shake the suspicion that 
most managers have little use for Gantt 
charts, PERT, and critical path analysis; 
scribbled notes and flowcharts seem ade- 
quate for all but the most enormous proj- 
ects. It's one of those cases where com- 
puterizing the task often takes more time 
than simply doing it. And finally, this is 
an expensive category; project manage- 
ment packages start at $300 or so and 
continue up the scale to between $1000 
and $2000. That's quite a bit higher than 
most other software aimed at the average 
businessperson. 

For me, the most important point in 
InstaPlan's favor is its price. At $99, it's 
the lowest-priced full-featured product in 
its category. The price is reasonable 
enough to let you buy it on a whim, to see 
if you like or need project tracking soft- 
ware in your daily routines. Since project 
management is an arcane art, nearly im- 
possible to learn quickly without a good 
software package, it makes a lot more 
sense to start out with InstaPlan than with 
one of its competitors at quintuple the 
price. 

If you discover that project manage- 
ment is over your head and something 
you'll never need, you can throw Insta- 
Plan out the window without feeling too 
much guilt. On the other hand, InstaPlan 
has so much going for it that it might in- 
spire you to adopt its approach to plan- 
ning and implementing all sorts of proj- 
ects, from medium-size to gigantic. 

But price isn't the only consideration. 
InstaPlan offers great flexibility and an 
initial planning approach that beats any- 
thing else I’ve seen. Like all project man- 

continued 
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Items 
Discussed 


(415) 389-1414 
(800) 852-7526 for orders 
Inquiry 950. 


RagTime 2..................... 
Orange Micro Inc. 

1400 North Lakeview Ave. 
Anaheim, CA 92807 

(714) 779-2772 


Inquiry 951. 


...$295 


agement packages, InstaPlan lets you 
track tasks over the course of time, allo- 
cate both human and material resources, 
keep a running total of costs, and prepare 


| elaborate breakdowns and reports. 


To get you started, though, InstaPlan 


| lets you type in your notes as if you were 


using an outline processor. In operation, 
it's similar to jotting down a quick list 
with Ready! or ThinkTank. You enter 
tasks and subtasks in an indented outline, 


| and you can reorganize them by selecting 


and moving them around with the cursor 
keys. The program also lets you enter 
time estimates at this point. 

Once you're done, you can hit a key- 
stroke or two and open up an expanded 
view of your project—a Gantt chart (bar 
graphs over time), a PERT view (linked 
boxes that help you visualize interdepen- 


| dencies), a spreadsheet view (for deter- 


mining resource costs and manipulating 


| data), and so on. You can jump between 


views to do your patching, pruning, and 


| refining where it makes the most sense. 


You can use InstaPlan to track up to 
600 activities, and you can revise your 
plan during the course of your project if 
factors change. Data can be exported and 
imported in both Lotus 1-2-3 and dBASE 
formats, so you can perform industrial- 
strength analyses of cost data. 

The developers of InstaPlan point out 
that the program is particularly effective 
for the early stages of project planning, 
when you're meeting with others and 
playing what-if with the variables. How- 


| ever, from what I've seen of competing 


software, InstaPlan's tracking ability and 
report generation rank right up there with 
the best, from the beginning all the way 
through to the successful conclusion of 


| any project. 


Documentation is thorough and clearly 
written, which I demand for any subject 
as convoluted as project management. 
Within a few minutes, I'd mastered the 
difference between Gantt and PERT and 
was arriving at an understanding of Insta- 
Plan's Gantt Variance View. It was all 
falling into place rapidly. Hats off to the 
author. 

InstaPlan is an excellent piece of soft- 
ware, quite capable of holding its own 
against all but the most expensive project 
management products. I’m hesitant to 
compare it directly to the over-$1000 
members of this fraternity, which are 
aimed at serious managers with big prob- 
lems, but I'd bet that it could be used in 
many situations as a low-price substitute 
without any loss of functionality. 

InstaPlan is a good deal for anyone 
who merely wants to experiment, but it 
also has the strengths to satisfy those with 
professional requirements. 

Highly recommended. 


e Repeat 

About a year and a half ago, I wrote about 
a Macintosh desktop publishing package 
called RagTime. It was an odd blend of 
layout program, word processor, and 
spreadsheet. Though I found it easy to 
use, I was annoyed at the lack of business 
graphics, which struck me as essential in 
a product aimed at this market niche. I 
also found both the word-processing and 
layout elements of the program to be infe- 
rior to stand-alone products. 

But there was still something charming 
about RagTime; it was appealing, though 
I wasn't quite sure why. So I railed about 
its shortcomings, hoping my diatribes 
would reach the ears of RagTime's manu- 
facturers. 

Time has passed, and I'm now poking 
at RagTime 2 (Orange Micro, $295), the 
latest version of the package. Unfortu- 
nately, it still falls just short of greatness; 
it'S an attractive product that doesn't 
quite have the horsepower to take it to the 
top of the heap. I find this even more 
frustrating than a program that's simply 
rotten; I want to grab the programmers 
and shake them until they make this pro- 
gram live up to its potential. 

Since that isn't going to happen, I sus- 
pect RagTime will quietly vanish some- 
time down the road when the inevitable 
desktop publishing shakeout occurs. In 
the meantime, though, if the product’s 
unique collection of features speaks to 
you, I recommend it. RagTime is an ac- 
ceptable desktop publishing tool for any- 
one who needs to manipulate both text 
and small spreadsheet grids. 

The basic look of the program is some- 
what reminiscent of Ready-Set-Go. You 

continued 
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Big power 
for smaller systems. 
Little Board/286 is the newest 

member of our family of MS-DOS 
compatible Single Board Systems. It gives 
you the power of an AT in the cubic inches 
ofa half height 5 1/4" disk drive. It requires 
no backplane. It'sa complete AT-compat- 
ible system that's functionally equivalent to 
the 5-board system above. But, іп less than 
6% of the volume. It runs all AT software. 
And its low-power requirement means 
high reliability and great performance in 
harsh environments. 

Ideal for embedded & dedicated 
applications. The low power and tiny 
form factor of Little Board/286 are perfect 
for embedded microcomputer applica- 
tions: data acquisition, controllers, 
portable instruments, telecommunica- 
tions, diskless workstations, POS terminals 
... Virtually anywhere that small size and 
complete AT hardware and software 
compatibility are an advantage. 
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AT-Compatible. 
1Mb on-board DRAM 


Full set of AT- 


compatible controllers | 


EGA, CGA, MDA, Hercules — 
video 


SCSI/FD controllers 


‚ ..апа more 


THE AMPRO LITTLE BOARD"/286 


Compare features. e EGA/CGA/Hercules/MDA 
Both systems offer: ona daughterboard 
e Bor 12MH2 versions with no increase in 
e 512Kor IMbyteon-board — volume 
DRAM e SCSI bus support fora 
e 80287 math co-processor wide variety of devices: 
option Hard disk to bubble 
e Fullset of AT-compatible drives 
controllers e On-board ! Kbit serial 
e 2 RS232C ports EPROM. 512 bits 
e Parallel printer port available for OEMs 
e Floppy disk controller e Two byte-wide sockets 


e EGA/CGA/Hercules/MDA for EPROM/RAM/ 


video options NOVRAM expansion 

e AT-compatible bus (usable as on-board 
expansion solid-state disk) 

e A wide range of expansion e Single voltage operation 
options (+5 VDC only) 

e IBM-compatible Award ө Less than 10W power 
ROM BIOS consumption 

But only Little e 0-70? C operating 

Board/286 offers: — 


e 5.75" x8” form factor 
AT isa registered trademark of IBM Corp. 


Betteranswers for OEMs. 

Little Board/286 is not only a smaller 
answer, it'sa better answer... offering 
the packaging flexibility, reliability, low 
power consumption and I/O capabilities 
OEMs need. . . at a very attractive price. 
And like all Ampro Little Board products, 


Little Board/286 is available through 
representatives nationwide, and world- 
wide. For more information and the name 
of your nearest Rep, call us today at the 
number below. Or, write for Ampro Little 
Board/286 product literature. 


408-734-2800 


Fax: 408-734-2939 TLX: 4940302 
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COMPUTERS. INCORPORATED 


1130 Mountain View/ Alviso Road 
Sunnyvale, CA 94089 
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ADVERTISEMENT 


Reprinted from the DURHAM SUN 


DEVELOPER OF GAS SAVER 
AWARDED $22,000 


BOSTON — With the oil glut worse 
than ever and OPEC ringing its hands, 
the Federal Courts have awarded a fee 
of $22,747 to National Fuelsaver Cor- 
poration of Boston, developers of the 
Platinum Gasaver. 

The Gasaver, which takes only 10 
minutes to install, releases microscopic 
quantities of platinum into the air-fuel 
mixture entering the engine. 

Platinum has the unique ability of 
making unburnt fuel burn. With plati- 
num in the flame zone, you increase the 
percentage of fuel burning in the engine 
from 68% to 90%. 

Normally, that 22% of the fuel would 
only burn if it came in contact with the 
platinum coated surfaces of a catalytic 
converter. Unfortunately, this converter 
process takes place outside of the 
engine, where the energy produced is lost. 

With the Gasaver dispensing plati- 
num into the combustion chambers, 
22% more of each gallon burns inside 
the engine so that 22% fewer gallons are 
required to drive the same distance. 

The process works on both leaded 


and unleaded gasoline, and meets the 
emission standards of all states. 

In concluding the government’s five- 
year administrative procedure studying 
the Gasaver, the Federal Court stated: 
“National Fuelsaver Corp. and various 
independent parties have used a variety 
of methodologies to test the value 
of Gasaver. These independent par- 
ties often make stronger claims for 
the Gasaver than does its developer, 
National Fuelsaver Corp.” 

The government had already con- 
firmed in 1984 that the Gasaver raises 
the octane of gasoline, eliminating the 
need for premium fuel. 

Joel Robinson, the developer, com- 
mented: "We've already sold over 
100,000 Gasavers. Ironically, we find 
more people buy the Gasaver for its 
third benefit of cleaning out carbon to 
extend engine life than buy it for its fuel 
savings or octane boosting.” 

For further information call 
1-800-LESS-GAS (1-800-537-7427) 
or 617-792-1300. 


POWER TOOL. 


Introducing 4x488 ' 
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You get intelligent 
IEEE-488 and RS232 
ports to make instru- 
ment programming 
fast and easy. 

You can have up to 
4 Mbytes of memory 
on the same board for 
your largest programs, 


RAM disks, and data acquisition tasks. 
Compatibility is built-in so you can run your favorite programs м 


wore? 
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or create new ones with our advanced programming tools. 


To get your FREE demo disk—call 617-273-1818. 


Capital Equipment Corp. 
Burlington, MA 01803 


The bottom line — IEEE-488, RS232, par. port, 4MB EEM LIM, runs DOS and OS/2, 
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work with "frames" that you draw on 
your page as you need them. Frames can 
hold text, pictures, or spreadsheet data. 
You can link text frames with "pipe- 
lines." Changes flow between frames, so 
editing is a smooth process. Each frame 
has a unique identifying number that can 
be displayed or hidden at your discretion; 
the number is most useful with spread- 
sheet frames, which can reference each 
other. , 

Here's a brief list of some of the fea- 
tures you get in RagTime 2: user-selected 
or defined colors (which is irrelevant if 
you don't have a color output device); al- 
gorithmic hyphenation of text in any of 11 
languages; kerning of text; import of 
paint, PICT, encapsulated PostScript, 
FOTO, and Tag Image File Format 
(TIFF) graphics; import of SYLK work- 
sheets; multicolumn or split-frame op- 
tions; object-oriented group and shuffle 
functions; a forms mode that lets you zero 
out values or text and save a layout as a 
blank form; search-and-replace on type- 
faces and type attributes so you can 
change from one look to another; 253- 
row by 253-column spreadsheet frames 
that can reference cells in other frames up 
to the limits of memory; ability to have 15 
documents open at once; and so on. 

Now here's what you don 't get: а spell- 
ing checker, dictionary-based hyphena- 
tion, business graphics based on the 
spreadsheets you've built in RagTime, 
adjustable guidelines, and style sheets. 

RagTime has a pretty solid list of fea- 
tures, even allowing for the few omis- 
sions, and the program works well. If 
you're interested in self-calculating 
forms, RagTime is not as spectacular as 
Trapeze, the forthcoming Wingz, or the 
upcoming revision of Excel, but it gets 
simple jobs done with less hassle than any 
of the flashier products. 

However, desktop publishing software 
from other manufacturers is not standing 
still; it's getting better faster than Rag- 
Time is. This year will see new versions 
of PageMaker, Ready-Set-Go, and Quark 
XPress, all of which will probably out- 
feature RagTime. They won't have the 
built-in spreadsheet, of course, and 
they']] be more expensive, but RagTime 
will not look great in comparison. 

But I have to say that I do like the prod- 
uct. І just don't want you to go out and 
buy it, then accuse me of glossing over its 
deficiencies. Take that as a midlevel rec- 
ommendation with a grain of salt. № 


Ezra Shapiro is a consulting editor for 
BYTE. You can contact him c/o BYTE, 
One Phoenix Mill Lane, Peterborough, 
NH 03458. Because of the volume of mail 
he receives, Ezra, regretfully, cannot re- 
spond to each inquiry. 
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Get Four LaserJetPlus/Series II Fonts 
for just $99% 


Glyphix fonts work with Microsoft Word, WordPerfect, 
WordStar 2000, PageMaker, Ventura Publisher and more. 


Choose from a menu of size and style 
options and get great looking results. 
Glyphix fonts offer 6 to 60 pt. type, 
14 bold weights, condensed, 
expanded, screened, patterned, 
shaded type and more. 
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DESQview API Reference Manual 


This is the primary source of information about the 
DESQview API. It contains all you need to know 
to write Assembly Language programs that take 
full advantage of DESQview's capabilities. The 
Reference manual comes with an ‘include’ file 
containing symbols and macros to aid you in 
development. AVAILABLE NOW! 


DESQview API C Library 
The DESQview API C Library provides С 
Language interfaces for the entire set of API 
functions. It supports the Lattice C, Metaware C, 
Microsoft C, and Turbo C compilers for all 
memory models. Included with the C Library 
package is a copy of the API Reference Manual 
and source code for the library. AVAILABLE 
NOW! 


202 BYTE * JUNE 1988 


DESQview API Debugger 


The DESQview API Debugger is an interactive tool 
that enables the API programmer to trace and 
single step through API calls from several 
concurrently running DESQview-specific 
programs. Trace information is reported 
symbolically along with the program counter, 
registers, and stack at the time of the call. Trace 
conditions can be specified so that only those calls 
of interest are reported. AVAILABLE JUNE 88! 


DESQview API Panel Designer 


The DESQview API Panel Designer is an 
interactive tool to aid you in designing windows, 
menus, help screens, error messages, and forms. It 
includes an editor that lets you construct an image 
of your panel using simple commands to enter, 
edit, copy, and move text, as well as draw lines and 


boxes. You can then define the characteristics of the 
window that will contain the panel, such as its 
position, size, and title. Finally, you can specify the 
locations and types of fields in the panel. 

The Panel Designer automatically generates all the 
DESQview АРІ data streams necessary to display 
and take input from your panel. These data 
streams may be grouped together into panel 
libraries and stored on disk or as part of your 
program. AVAILABLE JUNE 88! 


DESQview API Pulldown Menu Manager 


The DESQview API Pulldown Menu Manager is 
an interactive tool to aid you in designing 
pulldown menus. This DESQview API tool assists 
you in giving your DOS program an 05/2-like 
look and feel. AVAILABLE JULY 88! 


_ - P 
= чш d |, 
І —— P | 
—— 
=" ____. ( 


АРІ 


Conference 


August 16, 17, 18 
Marina Del Rey, California 


Call for registration information (213) 392-9851 


Quarterdeck Office Systems 
150 Pico Boulevard 
Santa Monica CA 9040 
(213) 392-9851 


MS-DOS and IBM PC-DOS are trademarks of Microsoft Corporation and IBM Corporation respectively. 
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twice as fast without raising the price. 


Our new full-duplex High Speed Tech- 
MNP 


ты 


nology dial-up modem with 
Level 5 data compression is totally 
AT command set compatible, deliv- 
ering data at up to 17,400 bps. And 
automatic fall-back/fall-forward 
always assures the fastest speed 
possible. Courier HST reduces phone 
line costs every time you use it. 


The new Courier HST modem. 


PC Magazine calls USRobotics' Courier 
HST, “the top price-performance ratio at 
9,600 bps.” Now we've made it almost 


When you buy an HST modem, you 


get USRobotics’ more than 10 years of 
modem experience gained through sales 
of over half-a-million modems. We're 


an organization that will support you 


| and grow with your needs. 


PC Week says, "USRobotics' Courier 
HST produced the most impressive 
test results based оп the modem's 
suitability to both file transfer and inter- 
active applications. " 
Other modems talk about 


speed. 
Courier HST delivers. Get your hands on one... fast! 


Call 1-800-DIAL-USR =: "' 


In Iflinois (312) 982-5001 


Uh Robotics" 


The intelligent Choice in Data Communications. 
8100 McCormick Bivd., Skokie, Illinois 60076. 


USRobotics, Sportster and Teipac are irademarks of 
U.S. Robotics, Inc. Other 


identified by 9 or ™ are tradenames and/or irademarks 
of their respective manufacturers. ff 
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Introduction 


Benchmarks 


Е or the past six months, the lights at BYTE have been 
blazing at all hours—weekdays, weekends, and holidays 
alike. What generated this flurry of activity? The short 
answer is "benchmarks." 

No, not running them. We've been designing, coding, and 
testing an entirely new suite of BYTE benchmarks. Along 
the way, we've overhauled the Small-C language to work 
with today's state-of-the-art microprocessors. We're making 
both our benchmark code and the new versions of Small-C 
freely available on disk, via BY TEnet and BIX, and in print. 

Why did we do all this? Because we'd realized for some 
time that our old benchmarks—like most benchmarks cur- 
rently in use—were tired, worn, and in need of replacement. 
Some were originally developed for old-style, narrow-band- 
width machines. Others, including some established stan- 
dards, really didn't do a very good job of testing what they 
purported to test. In one way or another, almost all had 
aspects we believed we could improve—that we had to im- 
prove—if we were to continue our tradition of providing the 
kind of reliable, meaningful results that you demand and 
deserve 


In this issue, we present the first of our new tests in “Intro- 
ducing the New BYTE Benchmarks,” written by the BYTE 
editors who have come to know the subject so intimately: 
Richard Grehan, Tom Thompson, Curtis Franklin Jr., and 

A. Stewart. In coming months, we'll be expanding 
on the foundation established here. We welcome your com- 
ments, compliments, and constructive criticism. 

Also in this month’s In Depth section, we look at the 
whole subject of benchmarking. We begin with an overview 
of what benchmarks are and what they should be in “That 
*B' Word!" by Bill Nicholls. This article deals with such 
questions as why we write benchmarks, what they’re for, 
and what they tell us—and don’t tell us. It also discusses 
some of the more familiar benchmarks in our industry. 

In “Problems and Pitfalls,” Alfred A. Aburto Jr. dis- 
cusses what's wrong with many benchmarks, what kinds of 
mistakes we’re apt to make in writing them, and how we tend 
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to misinterpret—or overinterpret—benchmark results. His 
article also details some of the problems found in many of 


today's popular benchmarks. 
Finally, Ron Fox presents “Why MIPS Are Meaning- 


less," an article that discusses micro benchmarks—those 
that test the various parts of a system rather than the system 
as a whole. Ron also presents a series of his own micro 
benchmarks that you can use to test some of the components 
in your own system. 

Benchmarks—you can't live with them, and you can't live 
without them. They are infinitely tedious to design and code, 
because there seems to be an infinite number of variables 
within them. But they are also the best method we have so far 
for comparing one system—or component or software pack- 
age—to another. Well-designed benchmarks provide an ob- 
jective evaluation of competitive products and thus give us 
the information with which to make informed choices. 

—Jane Morrill Tazelaar 


Illustration by Robert Tinney © 1988 


BENCHMARKS 


That “B” Word! 


What it is, where it’s going, and why we subject ourselves to it 


BENCHMARKS. SAY THAT word in 
some circles and you might be swearing. 
It drags up memories of nights spent writ- 
ing benchmark programs, modifying 
them, testing them, and testing them 
some more, only to find that you're not 
testing what you thought you were, the 
compiler has optimized your code out of 
existence, or you're comparing the pro- 
verbial apples and oranges. 

A benchmark is simply a standard for 
judging the performance of various com- 
puters. But what gives the “В” word em- 
phasis is that there's no official standard 
for benchmarks, and, to make matters 
worse, computer technology isn't exactly 
holding still. 

Given that the task is difficult and ever- 
changing, why do we try to do it? First, 
without benchmarks, we have no basis 
for preferring one computer over another 
except price. And second, given any 
architecture, benchmarks provide feed- 
back on how well it performs, thus pro- 
viding information for those designing 
new architectures. 

Benchmarks measure performance, a 
complex issue, and yet they supply only a 
simple number as a result. Unless a 
benchmark clearly identifies what it's 
testing (1.е., a single component or the 
whole system), these simple numbers can 
be the seeds of misinformation. 

One such seed is MIPS, or millions of 
instructions per second. With no stan- 
dard set of instructions and no standard 
MIPS benchmark, you can't compare 
MIPS across different CPU architectures 
with any hope of accuracy; sometimes, 
you can't even compare them accurately 


Bill Nicholls 


within a single line of machines. MIPS 
has become "meaningless information on 
performance for salesmen.” 

Regardless of the difficulties, however, 
we need benchmarks—both general-pur- 
pose and specific—that don't become 
worthless as technology changes. 


What Makes a Good Benchmark? 

A good benchmark has four general re- 
quirements. First, it must be meaningful. 
The benchmark must test a factor that is 
relevant to the user. Second, the bench- 
mark must be accurate. Results should 
contain a measure of the accuracy 
achieved, and that measure should be re- 
ported as part of the results. Third, the 
test should be repeatable. The variance in 
results (called noise) should also be re- 
ported. Fourth, the benchmark should be 
able to discriminate between systems that 
are really different and report similar re- 
sults for similar systems. 

A meaningful benchmark is a test that 
measures something relevant to our pur- 
poses. The trick, of course, is to ask the 
right questions. Given the output from a 
good benchmark (e.g., a table of bench- 
mark data based on running the same 
program with the same level of compiler 
optimization), you can do a valid compar- 
ison of the results between systems. 

You can divide benchmarks into two 
categories: microscopic, looking at the 
components of a system in detail, and 
macroscopic, looking at the system as a 
whole. You must be careful, however, 
not to interpret the results of microscopic 
tests as having meaning at the macro- 
scopic level. 


Micro benchmarks are useful for find- 
ing the maximum capability of a compo- 
nent within a system. They are helpful in 
system design and in estimating maxi- 
mum performance possible for an appli- 
cation under development. Hardware 
comparisons made with the same execut- 
able code can be quite valid for the test 
performed. And since different com- 
pilers for the same language, or even dif- 
ferent languages, can compile the same 
test for a given machine, we can develop 
tables of software comparisons as well. 
For a further discussion of micro bench- 
marks, see “Why MIPS Are Meaning- 
less" by Ron Fox on page 225. 

Real applications are valuable as sys- 
tem benchmarks, as long as the work you 
choose is representative of what you're 
trying to test. Recently, it has become 
possible to find applications that are sup- 
ported across a wide range of configura- 
tions and, in a few cases, across systems; 
these benchmarks are becoming more 
and more meaningful as the end user per- 
forms more complex work. 

Designing a benchmark test is a lot 
more difficult than it appears. Most peo- 
ple start by running benchmarks, then 
decide what they want to accomplish. 
The correct approach is to decide what 
you need to establish, choose appropriate 
benchmarks, run them, look at the signif- 
icance of the results, and, finally, decide 
whether the differences are significant. 

Choosing the appropriate benchmark 
requires some understanding of each 
benchmark process and its relative accu- 
racy. You need to separate those bench- 

continued 
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marks that test components from those 
that test systems, and try not to compare 
the results of those two different catego- 
ries of tests. And you need run only those 
tests that reflect the environment and 
work you intend to perform. If you add 
benchmarks beyond this, you increase 
work and confuse the issue by adding re- 
sults not relevant to your objective. 

Having run a suite of benchmarks, how 
do you determine what they mean? There 
is no simple answer to this because it 
depends on your objectives. If you are 
evaluating processors for pure perfor- 
mance and use an appropriate bench- 
mark, a significant difference between 
results makes a decision fairly easy. 

What makes a difference significant is 
the issue of repeatability. If you run the 
same test 10 times, are all the answers 
within I percent of each other? Within 10 
percent? If you know that noise number, 
you can conclude that differences be- 
tween systems less than the noise amount 
are insignificant; a benchmark that shows 
differences between systems less than the 
noise amount can't be used to differenti- 
ate between them. 


Studying the Classics 

Several benchmarks have been around 
long enough to be considered classics. 
Whetstone, one of the oldest, was de- 
signed to be representative of typical 
scientific programs. It was based on the 
analysis of 949 ALGOL 60 programs. 
Whetstone was originally considered 
quite good, but recent analysis has shown 
that it's vulnerable to modern optimizing 
compilers. 

The best general-purpose test devel- 
oped thus far is Dhrystone (named as a 
pun on Whetstone). Despite sensitivity to 
some kinds of optimization, it's a good 
effort and a useful performance test. Re- 
visions are under development to address 
known weaknesses; the current version 
(1.1) has some flaws that are being ad- 
dressed in version 2.0. 

The Sieve, another classic, generates a 
small set of primes using an algorithm 
that does a minimal amount of calcula- 
tion. In addition, the run is quite small, 
and some modern compilers recognize 
the algorithm and perform special opti- 
mizations on it. While it purports to test 
computational performance, it primarily 
tests integer operation and indexing. This 
and other familiar benchmark tests are 
discussed in "Problems and Pitfalls" by 
Alfred A. Aburto Jr. on page 217. 

The SI (Norton's System Indicator) is 
an example of a benchmark built without 
remaining independent of architectural 
differences within a single family of 
chips. Originally intended to point out 
the differences between various 8088 
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speeds, the SI gives misleading results 
when used to compare different genera- 
tions, such as 8088 versus 80286. 


Why We Need New Ones 
In the past, BYTE's benchmarks have 
been flawed, as in their continued use of 
unrealistic I/O tests like Format and 
Copy. The standard tests didn't cover a 
wide enough range, and some of the tests 
had very little discriminatory power. A 
second problem was the limited set of 
comparisons in any one article. A full set 
of comparisons over a range of bench- 
marks would have been helpful. The new 
set of benchmarks described in "Intro- 
ducing the New BYTE Benchmarks" on 
page 239 resolves many previous prob- 
lems and shortcomings. | 
PC Labs' benchmarks also contain 
basic weaknesses. Some of the tests lack 
discrimination. The test results for differ- 
ent products are so close that any signifi- 
cant differences are lost in the noise. An- 
other problem is the use of subjective 
quality judgments without providing a 
scale for the basis of judging. Printer- 
quality output is a prime example of this 
problem. A third problem is the use of 
multiple testing personnel, adding an- 
other subjective element to the results. 
PC Tech Journal has compiled detailed 
component benchmarks and pseudo-real- 
world tests. While accuracy in the com- 
ponent tests has been a prime concern, 
some of the tests have minimal discrimi- 
natory power, and the results are often 
difficult to read. However, the basic data 
is good. The real-world tests typically are 
limited in value because of the small size 
of the environments tested, making ex- 
trapolation to larger environments with 
different structures risky. One example 
of this is the database benchmark series. 
The Software Digest benchmarks are a 
different class of tests than most of the 
others. Most of them are subjective, but a 
major effort has been made to limit this 
subjectivity by averaging test results over 
a number of cases to smooth any single 
observation. The overall score generally 
reflects the product's measurement. 
However, the basic tests are judgmental 


in nature, and the standards used may not: 


reflect what you consider important. 
This remains a problem despite the de- 
tailed reporting of the component results. 


The Art of Benchmarking 

Benchmarking is not just science or engi- 
neering; it is an art. While parts of the 
process have been reduced to engineering 
techniques, the task as a whole remains 
very much an application of the human 
art of judgment. "Good judgment comes 
from experience. Experience comes from 
bad judgment." This homily is the key to 


progress in benchmarking. Until you've 
had hands-on experience benchmarking a 
number of systems, the results of your ef- 
fort are liable to be unpredictable. 

The earliest benchmarks, such as the 
Sieve, tested the CPU and memory. It ap- 
peared to be easy to test the CPU, and 
that was central to an understanding of 
performance. But both the Sieve and our 
understanding of performance have un- 
dergone substantial evolution since then. 
Further problems have arisen as tests for 
one generation of equipment were rerun 
on a later generation; for example, some 
tests designed for the IBM PC were later 
used for an 80386 system. 

To date, benchmark testing of I/O has 
been limited, and much of what we've 
done is too simple. The typical I/O 
benchmark failed to test random access 
and such items as repeated access to di- 
rectories and file access tables. One ex- 
ception to this is the Coretest hard disk 
benchmark for the IBM PC AT and com- 
patibles, which tests both random access 
and transfer rates. 

Graphics is another area of limited 
testing. With the exception of component 
tests of the EGA by PC Tech Journal and 
some performance tests by BYTE, little 
has been done. The main problem in 
benchmarking graphics and video is the 
extreme sensitivity of the results to hard- 
ware configuration and the quality of the 
code. Another whole class of problems 
arises when you try to figure out what to 
test (see references ] and 2). 

Although benchmarking components 
(1.е., micro benchmarks) may be the 
most popular test, how the system runs 
when you use it for practical work is the 
most important. Except for the Whet- 
stone, this important fact did not get 
much attention until recently. Using pop- 
ular applications as benchmarks is bring- 
ing some interesting facts to light, such as 
the sensitivity of an AT or 80386 system, 
especially a multiuser system, to the per- 
formance of the disk subsystem. In many 
cases, this performance is more impor- 
tant than CPU performance and has led to 
a demand for faster disk subsystems. 

An effort is under way at the IEEE to 
develop benchmarking standards. It has 
been delayed by the lack of anyone to 
head the volunteer effort. When a set of 
IEEE standards can be developed, they 
will be of great value in reducing the cur- 
rent chaos in the area of benchmarking. 


On the Hard Side 

Identifying the problems involved in 

benchmarking is an ongoing process. 

The more we learn, the more problems 

we find. The basic dilemma is the num- 

ber of variables. Even in simple cases, 
continued 


Spectrum Software's MICRO-CAP II® is 
fast, powerful, and feature rich. This fully 
interactive, advanced electronic circuit 
analysis program helps engineers speed 
through analog problems right at their 
own PCs. 

MICRO-CAP II, which is based on our origi- 
nal MICRO-CAP software, is a field-proven, 
second-generation program. But it's dra- 
matically improved. 


Schematic Editor 


MICRO-CAP H has faster analysis routines. 
Better resolution and color. Larger librar- 
ies. All add up to a powerful, cost-effective 
CAE tool for your PC. 

The program has a sophisticated inte- 
grated schematic editor with a pan capa- 
bility. Just sketch and analyze. You can step 


Circle 265 on Reader Service Card 


Transient Analysis 


component values, and run worst-case 
scenarios—all interactively. And a 500-type" 
library of standard parts is at your finger- 
tips for added flexiblity. 

MICRO-CAP II is available for IBM9 PCs 
and Macintosh." The IBM version is CGA, 
EGA, and Hercules? compatible and costs 
only $895 complete. An evaluation version 
is available for $100. Call or write today for 
our free brochure and demo disk. We'd like 
to tell you more about analog solutions in 
the fast lane. 


@ Integrated schematic editor 

@ Fast analysis routines 

B High-resolution graphic output 

Ш Standard parts library of 500" types 
“ІВМ versions only. 


MICRO-CAP IL - 
The CAE tool with fully interactive 
analog simulation for your PC. 


Ш Transient, AC, DC, and FFT routines 
№ Op-amp and switch models 

Ш Spec-sheet-to model converter* 

№ Printer and plotter" hard copy 


1021 S. Wolfe Road, Dept. E 
Sunnyvale, CA 94087 
(408) 738-4587 


MICRO-CAP 11 is a registered wademark 

of Spectrum Software 

Macintosh is 4 trademark of McIntosh Laboratory, inc 
and is being used with express permission of iis awner 
Hercules is a registered trademark 

of Heccules Computer Technology 

[BM is 2 registered trademark 

of Imermariona! Business Machines, tne. 
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you have the processor, the auxiliary pro- 
cessors, the memory speed and interface, 
the I/O bus, and all the I/O devices and 
their interactions. Worse, it's not at all 
clear which variables are important or 
how they interact. In addition, many are 
not under your control, or not easily 
changed if they are. 

Small hardware differences often 
cause problems. For example, the IBM 
PC AT has a slow interface to the 80287 
chip. Note that the 80287 runs at a slower 
clock speed, but its interface to the 80286 
was chosen for simplicity, which also 
limits its performance (see reference 3). 
In this case, many of the clone makers 
have built a faster interface without losing 
compatibility. 

Cache is another variable that affects 
the benchmarking task. Currently, there 
are software caches to improve the effec- 
tive speed of the hard disks and hardware 
caches to speed up or eliminate memory 
access for instructions and data. Adding 
cache to the benchmarking environment 
complicates the testing because of various 
cache algorithms, different cache sizes, 
and nonlinear cache effects. Thus, a 
cache adds two or more dimensions to an 
already complex benchmarking process. 
Current benchmarks simply avoid cache 


testing where possible. 

Hardware cache comes in two main va- 
rieties: external and on-chip. External 
cache sits between the main memory and 
the CPU and comes in a variety of sizes 
and implementations. Its purpose is to 
reduce the delay between the memory re- 
quest and the time data available at the 
processor. Its performance depends on 
the programs running, the operating sys- 
tem, the workload, and the specific size 
and implementation of the cache itself. 

On-chip cache, as in the Motorola 
68020, is a newer element. It is for in- 
structions only and is very small, but it 
totally eliminates memory-access delays 
for small loops and can generate large 
performance differences. 


On the Soft Side 

Along with the hardware complications 
are a few from the software side as well. 
One is compiler optimization. In the 
early days, compilers simply generated 
object code for a given source, and you 
were happy if it worked. Compilers are 
now "smarter," so the code will run 
faster. This has been a real disaster for 
the early benchmarks, as many of them 
were trivial tests done numerous times. 
The smart compilers simply eliminate 


meaningless operations, reducing some 
benchmarks to almost no operations and 
rendering the results meaningless. 
Another problem arises when bench- 
marks use different compilers without re- 
porting that fact and thus introduce vary- 
ing amounts of error into the results. 
When this occurs, the results cannot be 
validly compared with other systems. 
The software disk cache is another 
problem area. It can be disabled in most 
operating systems except Unix. Since the 
cache is not usually built in, eliminating 
it at start-up is easy for the purpose of 
benchmarking. However, Unix (and 
probably future systems) will have built- 
in cache, and since systems typically run 
faster with it than without it, they'll have 
to be tested with software disk cache. 
Multitasking software adds another 
level of complexity that minicomputers 
and mainframes have faced for years. 
Measuring the performance of one task 
while others are running becomes a sta- 
tistical exercise at best, a waste of time at 
worst. This area will get more attention 
as microcomputer multitasking becomes 
more common. New benchmarks in this 
area will need a wider set of environmen- 
tal settings for comparison purposes. 
continued 
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The Complete 
68000 C Compiler 


The UniWare™ 68000 C Cross Compiler gen- 
erates fully optimized code for your ROMable 
applications. it supports: 


* 68008 
* 68012 
* 68020 * 68881 


You won't find а more complete package — the 
UniWare 68000 C Compiler comes with a 
relocating macro assembler, type-checking 
linker, librarian, and all the utilities you need to 
put your program into ROM. And it's just $995 
under MS-DOS. Also available under UNIX. 


CALL TODAY 
(312) 971-8170 


SOFTWARE DEVELOPMENT SYSTEMS, INC. 
3110 Woodcreek Drive 
Downers Grove, IL 60515 


* 68000 
* 68010 
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The Complete 
280 C Compiler 


The UniWare" 280 C Cross Compiler gener- 
ates fully optimized code for your ROMable 
applications. It supports: 


*Zilog Z80 
*Zilog 7180 
*Hitachi HD64180 


You won't find a more complete package — the 
UniWare Z80 C Compiler comes with a relocat- 
ing macro assembler, type-checking linker, 
librarian, and all the utilities you need to put 
your program into ROM. And it's just $995 
under MS-DOS. Also available under UNIX. 


CALL TODAY 
(312) 971-8170 


SOFTWARE DEVELOPMENT SYSTEMS, INC. 
3110 Woodcreek Drive 
Downers Grove, IL 60515 


Circle 258 on Reader Service Card 


fully Automatic Operation 
Order — Ship Same Day 


Full One Year Warrants 


250 Watt to 1600 Watt Models 


D 2" s а ш Та ф Vid. 1 ео => > WES are 9 m 1 


| ЗЛЕГАЮ OR ЗУМ Е МАЕК. ЕЕ 
Blackouts — Enabies user to operate during complete loss of 
power. 
Brownouts — User is protected from low AC voltage below 102 
volts. 
Overload Protection — Automatic shutdown in overload situation 
co protect UPS from inverter burnout. 
Overvoltage Protection — UPS runs on inverter (117 volts) 
when AC voltage exceeds 132 volts. 
Surges/Splkes — Clamps cransients above 200 volts with an 
energy rating of 100 joules or less. 
EMI/RFI — Three stage filtering for clean AC power. 
Syncronized Sinewave” — Eliminates voltage reversal to input or 
your equipment. 
1 Millisecond Transfer Time" — This includes detection and 
transfer so your machine never notices loss of electrical power. 
Two Audibie Alarm Levels — Notifies user of battery usage and 
two (2) minute warning. 
LED Display — informs user of operation mode, power utilized 
on AC, plus On Battery" and battery power status. 
Alarm Silencer — Enables user to silence alarm for quiet con- 
tinued operation during battery operation. 
Optional Signal Port — Enables UPS to notify computer of loss 
of AC power to allow computer to backup or shut down. 


* 250 watt and 500 watt units offer 4 msec transfer time, PWM wave form. 


Circle 211 on Reader Service Card 


Suggested Retall 


[250 WATT | 120vok | $ 359.00 | 
$ 899.00 


230 Vole Units Also Avallable 


’ oN 


PARA SYSTEMS, INC. 


1455 LeMay Drive 
Carrollton, Texas 75007 


1-800-238-7272 


FAX: (214) 446-901 | TELEX: 140275 OMEGA 


Telephone: 
(214) 446-7363 
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Circle 256 on Reader Service Card 


We want to help! 


If you have a problem with your BYTE subscription, write us 
with the details. We'll do our best to set it right. But we must 
have the name, address, and 2ip of the subscription (new and 
old address, if it's a change of address). If the problem 
involves a payment, be sure to include copies of the credit 
card statement, or front and back of cancelled checks. 
Include a "business hours" phone number if possible. 


BYTE 


Subscriber Service, РО. Box 7643, Teaneck, МЃ07666-9866 
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THAT "B" WORD! 


Even without multitasking, changing 
operating systems can change your re- 
sults. The differences can be caused by 
overhead variations between the operat- 
ing systems or by different facilities and 
compilers. Typically, changing the oper- 
ating system per se doesn't produce a 
major effect, but the variation in facili- 
ties, compilers, and concurrent tasks 
complicates the measurements. 


Tomorrow and Tomorrow 

We can now see the directions of tomor- 
row's benchmarks: improving the current 
ones and using both synthetic and real ap- 
plications. Third-generation develop- 
ment has begun already with Dhrystone 
2.0, Calcpi, search, and memory-access 
routines. 

At this time, there still are fixed system 
benchmarks. That is, the benchrnark de- 
signer fixes the steps and operations in- 
volved, and the user isn't allowed to 
change them. In the future, we'll see syn- 
thetic benchmarks, or benchmark shells, 
that contain a large number of basic oper- 
ations typical of applications code. Users 
can then develop scripts that reflect their 
current or future applications and run 
those scripts on several machines. 

The future will also bring more real 
applications used as benchmark tests. 
This is perfect if you are using that spe- 
cific application, and also useful if you 
are using that category of application. 
The reason for this change is simple. As 
systems become more complex, the work 
involved in generating and validating a 
new system benchmark increases. At 
some point, the work involved in creating 
the new benchmark exceeds the value that 
you can get out of it, and real applications 
test the system sufficiently. 

The years ahead will see significant 
improvement in benchmarking capability 
as these trends bear fruit. The limiting 
factor, as it has always been, is the under- 
standing and care of the person using the 
benchmarking process. @ 


Editor's note: For BIX references and se- 
lected readings, see graphic.disp/biblio- 
graphy on BIX. 
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Can anyone outperform the dazzling 
AT&T 6386 WorkGroup System? 


Unleash the full | power of the 80386 chip 


NO OTHER PC CAN DO MORE FOR YOUR BUSINESS 
THAN THE AT&T 6386 WORKGROUP SYSTEM. 


Compare the AT&T 6386 Work- 
Group System to alternative PCs; 
you'll find it unleashes the full power 
of the 80386 chip. 

[n fact, its one of the most power 
ful personal computers on the таг 
ket today. 

Its true 32-bit architecture lets 
you perform real multi-tasking and it 
supports multiple users with simul- 
taneous data access. 

But theres much more to the AT&T 
6386 WGS than the powerful features 
that make it a superior computer 
today. 

The 6386 WGS is part of a family 
of AT&T computers that share an open 
architecture and interface called 
the AT&T Application Operating 
Environment. 
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Its a simple, powerful idea. 

The AOE embraces AT&T's ap- 
proach to industry-standard oper- 
ating systems, languages, database 
management, graphics, networking, 
and more. 

Through AOE, AT&T is committed 
to openness and true connectivity. 

So, no matter what exciting new 

| “= Opportunities the 

f C software industry 

provides, the AT&T 

6386 WGS is ready 
for them. 

And your in- 
vestment in AT&T 
computer equip- 
| ment will remain 
. safe and sound. 
Read on. 


œ pie | 


To help protect your current 
software investment we offer a 
machine that can run in all major 
operating environments including 
MS*-DOS, Windows/386, OS/2, 
UNIX System V, and Simul-Task 386. 

Rapid changes in todays software 
world mean your computer must be 
ready for anything that comes along. 

And it must be able to run all of 
your existing DOS software: word 
processing, spreadsheets, databases, 
forecasting packages, and so on. 


The powerful 80386 chip in the 
ATsT 6386 WorkGroup System works 
with Windows/386 so vou can multi- 
task DOS applicationssimultaneouslv 
-the number of applications is lim- 
ited only by your expandable RAM 
capacity. 

As OS/2 applications emerge, 
your 6386 WGS will be ready to run 
them. 

Plus you get the power of UNIX" 
System V; make the 80386 chip fly as 
you run powerful multi-tasking UNIX 
System applications, while Simul-Task 
386 lets you concurrently run your 
DOS applications in their own 
windows. 

And your 6386 WGS can serve up 
to 32 connected terminals in a multi- 
user environment. 


Take advantage of PC enhance- 
ments when opportunities arise. 

Running out of expansion slots in 
your computer is a major headache. 

And since the industry promises 
even more exciting and powerful 
plug-in boards tomorrow, the prob- 
lem is just going to get worse. 


So, in addition to providing for 
more memory, the 32-bit path lets 
you plan ahead now for high-perform- 
ance boards in the future. 

The 6386E WGS has an ипргесе- 
dented 10 expansion slots: four 32-bit 
paths, four 16-bit slots, and two 8-bit 
slots. (8 and 16-bit boards can be 
used in the 32-bit slots.) 

The 6386 WGS offers seven slots: 
three 32-bit, two 16-bit, and two 8-bit. 

No other 386 computer series 
gives you more expandability. 

Add up to 5 magnetic periph- 
erals inside the machine. 

The АТ&Т 6386 WGS lets vou add 
up to five mass-storage peripherals 
including tape drive — right in the 
machine. Why clutter up your desk 
with outboard units? 

Keep on using your current 
media by choosing inboard 32-inch 
with a 54-inch disk drive option. 

Why waste time converting all of 
your 54-inch diskettes just to accom- 
modate a machine that forces you to 
use 3%-inch diskettes? 


Run at up to 20-megahertz clock 
speed. 

The 6386E WGS flies with its 20- 
megahertz clock speed (16 or 20 
megahertz. for the 6386 WGS). 

Choose from four industry-stan- 
dard graphics protocols: EGA, CGA, 
MDA, and AT&T. 


The 6386 WGS series supports vir- 
tually every graphics display device 
on the market. 

Get total compatibility with 
existing XT and AT computers. 

The AT&T 6386 WorkGroup Sys- 
tem is totally hardware-compatible 
with the IBM** XT and AT. 

Virtually all the plug-in boards 
designed for earlier 8086 and 80286 
machines will work in the AT&T 6386 
machines. 

Expand RAM as needed. 

AS new Operating systems 
emerge, you need all the RAM you 
can gel. 

Todays new operating systems 
and applications arc significantly 
more memorv-hungrvy. 


FEATURE AT&T 6386 ATBT 6386Е 


WG WGS 
PROCESSOR 80386 80386 
3 


CLOCK SPEED 16/20MHz 
RAM (STANDARD) | IMB 


1.2MB 
360KB 


1.44MB 


3 1/2HT 
+2 FULL 


600MB 


5 
5.25" DISKETTE 1 2M8 
60KB 


3.5" DISKETTE 1 44M8 
TOTAL INTERNAL 3 1/2HT 
DEVICES + 1 FULL 
TOTAL HARD DISK 
CAPACITY 


STREAMING TAPE 40. 60 OR 40. 60 0R 
BACKUP 125MB 125MB 


EXPANSION SLOTS | 7 | 10 | 


More RAM lets you run multi-task- 
ing and multi-user applications much 
more quickly. You avoid wasting time 
in unnecessary disk access, because 
the 6386 WGS lets you expand RAM as 
your needs increase. 

Plan for the future by entering 
the AT&T Application Operating 
Environment. 

If you're running PC applications 
today and find that you need to 
enlarge your workgroup sometime 
in the future, you wont have to 
build an applications library from 
scratch. 

The AT&T AOE lets you port your 
UNIX System V software essentially 
unchanged to departmental size 
minis (including АТ&Т$ 3B comput- 
er family & RISC based machines) 
and mainframes, so you can start run- 
ning powerful 386-based applica- 
tions now, without fear for tomorrow. 


At the same time you can build a 
fully networked PC workgroup. 

The 6386 WGS is compatible with 
a wide range of peripherals, includ- 
ing AT&T's laser, letter-quality, dot- 
matrix, and line printers; plotters; 
and high-performance display 
terminals. 


A single ATAT STARLAN Network 
can link from 2 to over 100 PCs, 
which means individuals in your 
workgroup can share printers, 
access the same data, and send 
messages. 

AT&TS modular architecture and 
twisted-pair wiring make it easy for 
you to add stations as needed. 

How to protect your freedom of 
choice. 

To avoid buying the wrong 
machine, take a close look at the 
AT&T 6386 WorkGroup System. For 
more information on the 6386 WGS, 
the ATaT STARLAN Network, AT&T 
printers and terminals, and the 
Applications Operating Environ- 
ment, call your AT&T Account 
Executive, Authorized AT&T Reseller, 
or dial 1 800 247-1212. ATaT can 
arrange for you to examine the 6386 
WorkGroup System, the STARLAN 
Network, and other components 
youll need to build a productive 
workgroup. Either at a facility near 
you or by special arrangement at 
your business location, 

From equipment to networking, 
from computers to communication, 
AT&T is the right choice. 


ME i a trademark of Mavosoft 


== ATST 
== The right choice. 
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UNLEASH YOUR 80386! 


Your 80386-based PC should run two to 
three times as fast as your old AT. This 
speed-up is primarily due to the doubl- 
ing ofthe clock speed from 8 to 16 MHz. 
The new MicroWay products discussed 
below take advantage of the real power 
of your 80388, which is actually 4 to 16 
times that of the old AT! These new pro- 
ducts take advantage of the 32 bit regis- 
ters and data bus of the 80386 and the 
Weitek 1167 numeric coprocessor chip 
set. They include a family of MicroWay 


80386 compilers that run in protected 
mode and numeric coprocessor cards 
that utilize the Weitek technology. 

The benefits of our new technol- 
ogies include: 
* An increase in addressable memory 
from 640K to 4 gigabytes using MS- 
DOS or Unix. 
¢ A 12 fold increase in the speed of 32 bit 
integer arithmetic. 
eA 4 to 16 fold increase in floating point 


mW1167 Numeric 
Coprocessor Board 


MicroWay 80386 Compilers 


NDP Fortran-386 and NDP C-386 are globally 
optimizing 80386 native code compilers that 
support a number of Numeric Data Processors, 
including the 80287, 80387 ала mW1 167. They 
generate mainframe quality optimized code and 
are syntactically and operationally compatible to 
the Berkeley 4.2 Unix {77 and PCC compilers. 
MS-DOS specific extensions have been added 
where necessary to make it easy to port pro- 
grams written with Microsoft C or Fortran and 
R/M Fortran. 

The compilers are presently available in two 
formats: Microport Unix 5.3 or MS-DOS as ex- 
tended by the Phar Lap Tools. MicroWay will port 
them to other 80386 operating systems such as 
OS/2 as the need arises and as 80386 versions 
become available. 

The key to addressing more than 640 kbytes 
is the use of 32-bit integers to address arrays. 
NDP Fortran-386 generates 32-bit code which 
executes 3 to 8 times faster than the current 
generation of 16-bit compilers. There are three 
elements each of which contributes a factor of 2 
to this speed increase: very efficient use of 
80386 registers to store 32-bit entities, the use of 
inline 32-bit arithmetic instead of library calls, 
and a doubling in the effective utilization of the 
system data bus. 

An example of the benefit of excellent code isa 
32-bit matrix multiply. In this benchmark an NDP 
Fortran-386 program is run against the same 
program compiled with a 16-bit Fortran. Both 
programs were run on the same 80386 system. 
However, the 32-bit code ran 7.5 times faster 
than the 16-bit code, and 58.5 times faster than 
the 16-bit code executing on an IBM PC. 

NDP FORTRAN-386" ............... $595 


216 BYTE * JUNE 1988 


MicroWay Numerics 


The mW1167™ is a MicroWay designed high 
speed numeric coprocessor that works with the 
80386. It plugs into a 121 pin “Weitek” socket 
that is actually a super set of the 80387. This soc- 
ket is available on a number of motherboards 
and accelerators including the AT&T 6386, 
Tandy 4000, Compaq 386/20, Hewlett Packard 
RS/20 and MicroWay Number Smasher 386. It 
combines the 64-bit Weitek 1163/64 floating 
point multiplier/adder with a Weitek/Intel de- 
signed “glue chip". The mW1167™ runs at 3.6 
MegaWhetstones (compiled with МОР Fortran- 
386) which is a factor of 16 faster than an AT and 
2 to 4 times faster than an 80387. 

mW1167 16 MHz.................. $1495 
mW1167 20 МН2.................. $1995 


Monoputer™ - The INMOS T800-20 Trans- 
puter is a 32-bit computer on a chip that features 
a built-in floating point coprocessor. The T800 
can be used to build arbitrarily large parallel pro- 
cessing machines. The Monoputer comes with 
either the 20 MHz T800 or the T414 (a T800 
without the NDP) and includes 2 megabytes ol 
processor memory. Transputer language sup- 
port from MicroWay includes Occam, C, Fortran, 
Pascal and Prolog. 

Monoputer T414-20 with 2 meg! ...$1495 
Monoputer T800-20 with 2 meg! ...$1995 


Quadputer™ can be purchased with 2, 3 or 4 
transputers each of which has 1 or 4 megabytes 
of memory. Quadputers can be cabled together 
to build arbitrarily fast parallel processing 
systems that are as fast or faster than today's 
mainframes. A single T800 is as fast as an 
80386/mW1 167 combination! 
Biputer " T800/T414 with 2 meg' ....$3495 
Quadputer 4 T414-20 with 4 meg! ... $6000 
‘includes Occam 


speed over the 80387/80287 numeric 
coprocessors. 

Equally important, whichever Micro- 
Way product you choose, you can be 
assured of the same excellent pre- and 
post-sales support that has made Micro- 
Way the world leader in PC numerics 
and high performance PC upgrades. 
For more information, please call the 
Technical Support Department at 

617-746-7341 
After July 1988 call 508-746-7341 


MicroWay" 
80386 Support 


80386 Multi-User Solutions 


AT8™ - This intelligent serial controller series із 
designed to handle 4 to 16 users in a Xenix or 
Unix environment with as litte as 3% degrada- 
tion in speed. It has been tested and approved by 
Compaq, Intel, NCR, Zenith, and the Department 
of Defense for use in high performance 80286 
and 80386 Xenix or Unix based multi-user 


systems. 

AT4 - 4 users................. eo $795 
BTS - 8 ивегв....................... $995 
AT16 - 16 users ................... $1295 


Phar Lap" created the first tools that make if 
possible to develop 80386 applications which 
run under MS-DOS yet take advantage of the full 
power of the 80386. These include an 80386 
monitor/loader that runs the 80386 In protected 
linear address mode, an assembler, linker and 
debugger. These tools are required for the MS- 
DOS version of the MicroWay NDP Compilers. 


Phar Lap Tools.............. T $495 
PC/AT ACCELERATORS 

287Turbo-10 10 MHz................ $450 
287Turbo-12 12 MHz................ $550 
287TurboPlus-12 12 MHz ........... $629 
FASTCACHE-286 9 MHz ............ $299 
FASTCACHE-286 12 MHz ........... $399 
SUPERCACHE-286 ................. £489 
MATH COPROCESSORS 

80387-20 20 МН2................... $795 
80387-16 16 MHz................... $495 
80287-10 10 MHz................... $349 
80287-8 8 MHz eeteovee ave eee жеее .$259 
80287-6 6 MHz .................. $179 
8087-2 8 MHz ...................... $154 
8087 5 MHz ...... esssenusencusescase] $99 


The World Leader in PC Numerics 

P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341 
32 High St, Kingston-Upon-Thames, U.K, 01-541-5466 
St. Leonards, NSW, Australia 02-439-8400 


BENCHMARKS 


Problems and Pitfalls 


What's wrong with the old benchmark programs? 


FROM TIME TO TIME, even bench- 
marks need a checkup. It's time to review 
the state of their health when the mere 
mention of benchmarks sparks debate 
and controversy. And it's time for treat- 
ment when we find anomalies in the data 
or contradictory results between one in- 
dependent series of tests and another. 

The trouble with benchmark results 
doesn't always lie in the programs; it 
often lies in the test methods and proce- 
dures used or with how the results are re- 
ported. And often it appears that the tests 
haven't taken into account all the vari- 
ables that can significantly affect per- 
formance. 

It's easy to make errors in conducting 
benchmark tests and unknowingly report 
erroneous, misleading, or contradictory 
results. Despite the problems and the 
controversy, however, developers and 
evaluators of computer hardware, soft- 
ware, and systems continue to use bench- 
mark programs to demonstrate product 
improvements. And the rest of us run 
them, or read them, to help us decide 
which products to buy. 


Getting All Your Ducks in a Row 

The lack of controlled and appropriate 
test methods and procedures causes many 
of the problems with benchmarks. For 
example, if we wish to compare the per- 
formances of processor A and processor 
B using C language compilers, then we 
must ensure that the C compilers used 
generate the best code for each CPU. If 
we fail to account for all the differences in 
code-generating efficiency between C 
compilers, our results may be controver- 
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sial and unreliable, relative to our origi- 
nal objective. Poor-quality software can 
easily mask the native processing power 
of an otherwise capable CPU. 

Another example: We know that disk- 
buffer size can greatly affect the perfor- 
mance of disk I/O, but we rarely see the 
buffer size taken into account, analyzed, 
or even mentioned in many of the typical 
disk I/O or spreadsheet tests. We simply 
can’t leave unknown or hidden variables 
floating around in our tests. 

Rick Richardson's excellent summa- 
ries of Dhrystone 1.1 results (Usenet, 
comp.arch, September 20, 1987) contain 
many examples that illustrate the varia- 
tions in benchmark performance on the 
same CPU at similar clock speeds. For 
example, the 80386 results at 16 MHz 
and 20 MHz showed performance results 
ranging from 1724 to 9436 Dhrystones 
per second. Certainly, this variation of 
5.5 in performance isn’t due to the CPU 
type, which was an 80386 in each case, 
or to the clock speed, which changed by 
only a factor of 1.25. Therefore, it must 
be due to other factors, such as the type of 
C compiler, compiler and linker options, 
global code optimizer, cache memory, 
number of memory wait states, and so on. 

These results illustrate how important 
it is to keep track of all the variables that 
might significantly affect the outcome of 
a benchmark test. If you don’t, then you 
can’t expect to make “apples-to-apples” 
comparisons of system performance. 


Optimized or Obliterated? 
Optimizing compilers can significantly 
affect a poorly designed benchmark pro- 


gram. They can eliminate subroutine-call 
overhead delays by in-line-coding the 
subroutines, remove loop-invariant code, 
automatically assign register variables, 
eliminate common subexpressions, and 
perform other operations that destroy the 
intent and usefulness of the benchmark. 
The trouble isn't that compilers optimize 
code; it's that many benchmarks are 
highly susceptible to optimization. 

Dhrystone 1.1, Whetstone, Float, 
Loops, QuickSort, and Savage can all be 
optimized to varying degrees. For exam- 
ple, a compiler can significantly improve 
the Whetstone's performance by in-line- 
coding its three tiny subroutines, but that 
ruins one of the Whetstone's primary fea- 
tures: measuring procedure-call effi- 
ciency. Also, if the subroutines are in- 
line-coded, the Whetstones-per-second 
performance output becomes misleading 
and invalid. The performance isn't im- 
proved because the system executed 
floating-point operations any faster, but 
because the optimizing compiler re- 
moved hundreds, or even thousands, of 
processor instructions from the code. 

In addition, some versions of the FOR- 
TRAN and C Whetstone programs con- 
tain loop-invariant code, which an opti- 
mizing compiler may completely re- 
move. It may also delete floating-point 
instructions—perhaps millions of them, 
depending on the loop count—resulting 
in an invalid and misleading Whetstone- 
per-second output. Other benchmarks 
suffer a similar fate. 

In Dhrystone 1.1 in C, optimizing 
compilers can remove useless code and 

continued 
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PROBLEMS AND PITFALLS 


in-line-code and optimize the string-copy 
and compare routines, improving perfor- 
mance by as much as factor of 2. It's won- 
derful that optimizing compilers can im- 
prove performance in these ways; 
however, the results of the Dhrystone are 
no longer valid. 

In the Float program, an optimizing 
compiler can remove all floating-point 
instructions, resulting in an empty shell. 
It can also obliterate the Loops program, 
resulting in a meaningless benchmark 
that takes no time at all to run. The com- 
piler can in-line-code the QuickSort sub- 
routine and automatically place its vari- 
ables in registers, resulting in ambiguous 
performance comparisons. It can reduce 
Savage to a simple loop, a = a + 1.0, pro- 
ducing a trivial program that no longer 
computes the transcendental and trigono- 
metric functions originally intended. 

The benchmarks that are susceptible to 
these compiler problems need to be rede- 
signed to prevent optimizers from invali- 
dating their measures of performance or 
distorting and confusing performance 
comparisons. Dhrystone 2.0 is intended 
to achieve this goal. However, there 
doesn't seem to be much hope for the 
Whetstone, Float, or Loops programs. 
Such benchmarks as the Sieve, Fibo- 
nacci, and Fbench seem to be mostly— 
but not totally—immune from high de- 
grees of optimization. 


Sifting through the Sieve 

Jim Gilbreath originally proposed the 
Sieve of Eratosthenes as a benchmark for 
computer systems in 1981 (see reference 
1). It has since become a classic, fre- 
quently quoted in the literature and used 
by developers to demonstrate compiler 
and system improvements. Results exist 
for hundreds of different computers and 
numerous flavors and versions of com- 
pilers. It is unfortunate, however, that no 
single database of results has been main- 
tained to provide a historical perspective 
on Sieve performance, although Gil- 
breath's early work (see references 1 and 


2) did contain hundreds of results. 

The Sieve won wide acceptance pri- 
marily because it was simple; it was eas- 
ily coded in many different computer lan- 
guages, and it computed something 
useful that was recognizable and verifi- 
able: prime numbers. These are strong 
points in favor of the Sieve, because, in 
general, those benchmark programs that 
do nothing useful or verifiable are the 
ones most susceptible to compiler opti- 
mization (e.g., Loops, Float, and Dhry- 
stone 1.1). The Sieve speed at generating 
prime numbers tells us something about 
the efficiency of the total system—com- 
piler plus hardware. Performance im- 
provements reflected in the Sieve will 
also be reflected in other applications that 
do similar types of operations. 

The Sieve was intended to measure sys- 
tem efficiency, or capability, with re- 
spect to memory references, simple 
structured control statements, and integer 
operations. Gilbreath stated that the Sieve 
was not the only criterion by which to 
judge a language or a compiler. Other 
tests or considerations are necessary for a 
more complete picture of system perfor- 
mance. Exactly what additional tests you 
should conduct is an open question. 
Exactly how you combine and “weight” 
the different test results is also open to 
discussion. 

Problems and anomalies can arise in 
comparing the Sieve performances of dif- 
ferent systems. One problem with the C 
version of the Sieve program (see refer- 
ence 3) is that an optimizing compiler 
could eliminate the outer iter loop 
because it performs no useful computa- 
tional task. You can remove it without al- 
tering any computations or outputs except 
the run time. The intent of the outer loop 
is to increase the run time to make the 
time measurement easier and more accu- 
rate, but optimizing compilers work to 
make programs more efficient, or faster, 
by removing such unnecessary or wasted 
code. 

Another problem with the C Sieve is 


Table 1: Sieve performance variations for an Amiga with a 14.32-MHz 
68020 and 32-bit memory (100 iterations). Note the difference the variable 
type makes on the run time. 


C compiler Variable type 


Aztec C 3.48 
Aztec C 3.48 
Aztec C 3.4B 
Aztec C 3.48 


int (16-bit) 
short (16-bit) 
long (32-bit) 
long (32-bit) 


int (32-bit) 
short (16-bit) 
long (32-bit) 


Lattice C 4.0 
Lattice C 4.0 
Lattice C 4.0 
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Run time 
(seconds) 


C library 


16-bit 
16-bit 
16-bit 
32-bit 


32-bit 
32-bit 
32-bit 


12.3 
12.3 
17.0 
12.6 


14.7 
12.0 
14.7 


the int definition of the variables. Some 
compilers define int variables as 16-bit 
signed numbers, while others set them up 
as 32-bit signed numbers. Because of this 
ambiguity, it would have been more ap- 
propriate to specifically define these vari- 
ables as short, unsigned short, long, 
or ulong, as the type of variable used can 
make a difference in the Sieve results. 

Table 1 contains some examples of this 
confusion. The Manx Aztec C compiler 
defines int variables as 16-bit (short), 
whereas the Lattice C compiler defines 
int variables as 32-bit (long). Using the 
int definition, Aztec C runs the Sieve 
faster than Lattice C. However, if you 
change Sieve’s int definition to short so 
that they both use the same size numbers, 
then Lattice C runs the Sieve slightly 
faster. 

In other words, if you compare the two 
compilers on an equal footing with re- 
spect to 16-bit variables, then there's 
only a slight difference in performance. 
However, if you change the int defini- 
tion to long, then Aztec C may or may 
not run the Sieve faster, depending on 
whether it is linked with 16-bit or 32-bit 
standard C libraries. 

To make a fair and equal comparison, 
you should run the Sieve with either the 
short (16-bit) or the long (32-bit) and 
avoid the more ambiguous int type. Usu- 
ally short will be 16 bits and long 32 
bits, but even these definitions are ma- 
chine-specific. 


More Chaff for the Sieve 

Another problem came to light with the 
Sieve benchmark results published in the 
September 1987 BYTE (see reference 4). 
Table 2 contains those Sieve results and 
some others. All the systems ran the same 
Sieve source code, all used C compilers, 
and all contained 68020 CPUs with 32- 
bit memory at very similar clock speeds, 
yet there was a factor of 3.4 maximum 
variation in performance. The outstand- 
ing performer was Definicon Systems’ 
DSI-780 with the Silicon Valley Software 
(SVS) C 2.0 compiler. 

Trevor Marshall, then of Definicon, 
explained that these results were due to 
SVS C's automatic use of register vari- 
ables (variables whose “home” is a des- 
ignated CPU or FPU register instead of 
RAM). That is, while the source code 
says int, the SVS C compiler actually 
generates register int variables. This 
is a form of code optimization. The Sun 
Microsystems C compiler also generates 
register int variables, but only when 
you set the -0 optimize flag during com- 
pilation. Other compilers, such as Amiga 
Lattice C and Aztec C, can also work 
with register int, but the variables 
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must be defined as such within the source 
code. 

In contrast, some compilers, such as 
those available with some Unix systems, 
ignore a request for register int vari- 
ables; since register variables have no 
specific memory address, they can cause 
problems with subroutine calls and point- 
ers. Other compilers generate extremely 
poor code with register variables; for ex- 
ample, some force a register variable to 
have an address for a subroutine call by 
unnecessarily pushing it onto the stack 
and then pulling it from the stack back 
into its home register. All these features 
of register variables can greatly affect the 
Sieve performance and confound the per- 
formance comparison of system A with 
system B if we aren't careful to under- 
stand both the system's and the com- 
piler's operation. 

We can avoid these problems by delib- 
erately coding the Sieve to run efficiently 
with and without register variables de- 
fined. When the Turbo-Amiga Aztec C 
compiler was run with register variables 
defined, the run time decreased to 6.3 
seconds. We could make further im- 
provements if we redefined the Sieve's 
global variable, size, as a register vari- 
able, too. In this case, the Sieve run time 
decreased to 5.8 seconds, much more in 


line, in view of the clock-s differ- 
ences, with the DSI-780's SVS C result 
of 4.9 seconds. 

As stated by Gilbreath, the Sieve was 
designed partly to examine memory effi- 
ciency, but it fails to do this because 
the array size is fixed and relatively 
small. Actually, it's very small, since 
modern CPUs can address vast memory 
spaces, and typical microcomputer sys- 
tems might have 1 or more megabytes of 
RAM 


Table 3 shows the memory-efficiency 
problems that can occur with some sys- 
tems as you increase the Sieve's array 
size. Notice the great penalty paid in per- 
formance by the IBM PC XT and the 
IBM PC AT as the array size passes the 
32K-byte boundary. The efficiency loss 
appears to be related to inefficiencies in 
the address calculations with signed 1ong 
instead of signed short integers. 

The problem might have been avoided, 
at least temporarily, if the array-index 
variables had been defined as unsigned 
short instead of 1nt. However, for 
arrays larger than 64K bytes, the variable 
type, in this case, must be long or ulong. 

In any case, varying the array size has 
taught us something about the relation be- 
tween Sieve performance and memory ef- 
ficiency; that is, the relative ranking of 


Table 2: Sieve benchmark results on a variety of 68020 machines (100 
iterations). Again, notice that the main ingredient of the speed differences 


seems to be the variable type. 


System 


Definicon DSi-780 (16 MHz) 
Turbo-Amiga (14.32 MHz) 
Turbo-Amiga (14.32 MHz) 
Turbo-Amiga (14.32 MHz) 
Turbo-Amiga (14.32 MHz) 

Mac SE/Prodigy (16 MHz) 

Mac SE/HyperCharger (16 MHz) 
Mac li (15.67 MHz) 


C compiler 


SVS C 2.0 
Lattice C 4.0 
Aztec C 3.4B 
Aztec C 3.4B 
Lattice C 4.0 
Consulair C 5.04 
Consulair C 5.04 
Consulair C 5.04 


Time 
(seconds) 


Variable type 


4.9 
12.0 
12.3 
12.6 
14.7 
14.8 
14.9 
16.7 


int (register int) 
short 

int (=short) 

long 

int (=1long) 

int (=1ong) 

int (= long) 

int (= long) 


Table 3: Sieve performance as the array size increases (10 iterations). Notice 
the severe degradation as the AT and XT pass the 32K-byte boundary, while 
the execution time for the other machines grows at a predictable rate. 


Array size 8191 10,000 


(bytes) 
System 


VAX 8600 
Turbo-Amiga 
VAX-11/780 
Amiga 
VAX-11/750 
IBM PC AT 
IBM PC XT 
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20,000 


35.30 


40,000 80,000 160,000 


Time (seconds) 


1.19 
1.14 
3.04 
5.68 
6.11 
8.13 


2.64 
2.32 
6.38 
11.50 
13.13 
99.71 
351.50 


Sieve performance depends on the array 
size (see table 3). Thus, it's not always 
correct to deduce a relative ranking of 
Sieve performance based on a fixed array 
size; you can obtain a more accurate pic- 
ture of performance by varying the array 
size. 

A revised Sieve program, designed to 
handle these problems and ambiguities, 
is available in the BIX supermicros 
conference. 


Floating Away 
The original Float program in C (see ref- 
erence 3) is perhaps one of the worst ex- 
amples of a benchmark program. (Refer- 
ence 4 corrects the worst of the errors.) А 
number of optimizing compilers, such as 
those available for the Sun and VÀX sys- 
tems, can logically reduce the code to a 
simple с=а. The result is an invalid Float 
program that does no floating-point oper- 
ations and runs in almost no time at all. 
А compiler can optimize the Float to 
such a great extent because it's a con- 
trived program that performs no useful 
task and provides no outputs. Compilers 
such as Microsoft C 5.0 can optimize the 
Float so that the resulting code bears little 
resemblance to the original source code. 
The Float is intended to perform dou- 
ble-precision floating-point multiplica- 
tion and division, but it provides no use- 
ful output and doesn't check floating- 
point accuracy. Some sort of computa- 
tional accuracy check and output would 
be desirable, since accuracy is important 
in floating-point processing. Also, a def- 
inite relationship exists between speed 
and accuracy in floating-point process- 
ing. A floating-point benchmark pro- 
gram should provide estimates of both. 
Another failing of the Float is that the 
program provides no register double 
option. Without this option, the program 
can report misleading comparison re- 
sults, since some types of compilers auto- 


matically generate register double 
variables (even if the source code says 


double only) Other compilers do so 
only when the register double option 
is put in the source code or when the -0 
optimize flag is set during compilation. 

Running the Float with register dou- 
ble variables instead of double variables 
can, in some cases, result in a change in 
performance of a factor of 3. For exam- 
ple, an Amiga with a 68020 at 14.32 
MHz and Manx Aztec C 3.4B (a non- 
optimizing compiler) takes 2.98 seconds 
to run the Float with double variables, 
but it takes only 1.04 seconds with reg- 
ister double variables. 

If the -0 flag is set, the results become 
confused, with timings of a fraction of a 
second or 0. If these various factors 
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aren't accounted for in the benchmark 
testing, the comparison results wil] be 
confused and not very meaningful. 

The Float program is a good example 
of how to optimize do-nothing code to 
nothing. It should be laid to rest and a 
new floating-point scalar-arithmetic 
benchmark constructed. My suggestions 
for its specifications, based on my experi- 
ence with the Float, are as follows: 


* The program should do something use- 
ful, recognizable, and verifiable. 

* It should exercise single- and double- 
precision floating-point operations. 

* [t should provide accuracy-check 
output. 

® [t should provide register double 
and register float options. 

* [t should exercise scalar-arithmetic ad- 
dition, subtraction, multiplication, and 
division (+, —, *, and /) operations. 

è [t should apply weighting factors so 
that the outputs reflect typical usage of 
the floating-point addition, subtraction, 
multiplication, and division operations. 
This is important because otherwise the 
divide operation, which takes the most 
time to execute, may unfairly bias the re- 
sults. Also, it's just not used as fre- 
quently as the others. For example, the 
Weitek 1167 FPUs take about 0.6 micro- 
seconds for a double-precision add, but 
about 3.8 us for the divide. 

e While the standard output based on 
typical instruction usage is provided in 
thousands, or even millions, of floating- 
point operations per second, I would pre- 
fer KFLOPS. 

ә The program should provide a peak 
KFLOPS estimate based on the addition 
operation. This would shed some light on 
the range of performance you can expect. 
* The code must be optimized from the 
beginning as much as possible to prevent 
optimizing compilers from doing das- 
tardly things to the performance results. 


Some progress has been made toward 
achieving these requirements in the 
FLOPS.C program, which is available in 
the BIX supermicros conference under 
the long.msg topic. 


To Soothe a Savage Beast 
The Savage benchmark is named for Bill 
Savage, who published the original 
BASIC version (see reference 5). A list- 
ing of the C version of the program is 
available in reference 3. Savage exercises 
some of the standard math functions 
(tan, atan, exp, log, and sqrt). It is 
one of the few old BYTE or C bench- 
marks that provide an error check; it has 
some problems, however. 

The Savage error result is dominated 
by the atan(x) function, so the accuracy 


obtained does not reflect the much greater 
accuracy available from the other func- 
tions. The error in atan(x), when x is 
greater than 500 or so, is generally so 
large that you can't run Savage reason- 
ably in single-precision. In general, the 
only way to keep the error under contro! 
is to run with double-precision only. The 
function atan(x) requires many digits of 
precision to maintain reasonable accu- 
racy when the argument x is large. 

Savage in C also doesn't account for 
register double variables. This isn't a 
significant problem; only about a 10 per- 
cent variation in performance has been 
observed when running Savage with and 
without register double variables. 

Although it hasn't happened to my 
knowledge, Savage could be optimized to 
a trivia] loop of а=а+1.0, resulting in a 
Savage test where no math functions are 
tested at all. 

Finally, Savage doesn’t account for the 
typical usage frequency of the standard 
math functions. The sin(), cos( ), and 
sincos() type of functions are fre- 
quently used in graphics and many other 
applications, yet Savage doesn't test 
them. 

We need a new benchmark program for 
the standard math functions. It should 
test all the functions, provide accuracy 
checks, and weight the performance out- 
puts in accordance with typical usage. 


Fib Is a Little White Lie 

The Fibonacci program in C (see refer- 
ence 3) has problems similar to those 
found with the other benchmarks. The 
question of whether 1nt equals 16 bits or 
32 bits is not addressed in this program. 
The outer loop contains one loop-invari- 
ant call to the fib() function. You can 
completely separate the loop and the 
function call without affecting any calcu- 
lations except the timing. Due to this 
loop-invariant code, the outer loop is sub- 
ject to deletion by a smart compiler. 

The program doesn't provide a regis- 
ter int option. When I assigned some of 
the variables to registers, the perfor- 
mance didn't improve; it degraded by ap- 
proximately 30 percent. This illustrates 
how under certain conditions compilers 
have troubles handling register vari- 
ables efficiently. 

Fib uses a recursive function call to 
calculate the twenty-fourth Fibonacci 
number starting from a value of 1 for the 
first and second numbers. You could 
simplify the logic in the function call 
somewhat, because the function's input 
parameter x is always greater than 2 (it is 
fixed at 24). Fibonacci seems to be an at- 
tempt to test recursive function-call effi- 
ciency, but the trouble is that no compari- 

continued 


—— >= 


Every presenter wants to make a com- 
pelling, persuasive case. And color, 

you'll agree, makes all 
the difference. 
It's more eye- 
catching. More 
readily under- 
stood. More 
memorable. In short, color makes any 
desktop presentation more effective. 
And research proves it. 

All you need is a Hewlett-Packard 
ColorPro Plotter like we used here, or 
the HP PaintJet Color Graphics Printer. 
Together with a PC—IBM compatible 
or Apple Macintosh—you can use all 
the popular graphics software like 
Lotus Freelance Plus, Cricket Presents, 
HP's Graphics Gallery (used below), 
Microsoft Chart and Harvard Graphics. 


At under $1,300, the HP ColorPro 
Plotter may be just where you want to 
start. It will turn your ideas into colorful, 
easy-to-grasp visuals. Or, if you need to 
combine near-letter quality text with 
color graphics, you can rely on the 
HP PaintJet Color Graphics Printer for 
under $1,400. Whichever you choose, 
you'll create desktop presentations 
with startling color and greater impact. 

For a colorful sample overhead and 
the name of your nearest dealer, call 
1 800 752-0900, Ext. 903A. 


Freelance Plus* and Lotus? are U S registered trademarks of Lotus 
Devetopment Corporation Mictosok" isa U 5 registered uademark 
of Microsoft Corporation 
© Hewlett-Packard 1988 


э HEWLETT 
Ur PACKARD 


Circle 129 on Reader Service Card 


Guess which presentation 
made the sale. 


Circle 138 on Reader Service Card 


Integrand's new Chassis/System is not another 
[BM mechanical and electrical clone. An 
entirely fresh packaging design approach has 
been taken using modular construction. At 
present, over 40 optional stock modules allow 
you to customize our standard chassis to nearly 
any requirement. [ntegrand offers high quality, 
advanced design hardware along with 
applications and technical support all a prices 
competitive with imports. Why settle for less? 


Rack & Desk 


PC/AT Chassis 


ИШИ ИНЕ | 
Hi 


Hir HH 
ЇШШИШШ | 


Rack & Desk Models 


Accepts PC, ХТ. AT Motherboards and 
Passive Backplanes 


Doesn't Look Like IBM 

Rugged, Modular Construction 
Excellent Air Flow & Cooling 
Optional Card Cage Fan 
Designed to meet FCC 

204 Wan Supply, UL Recognized 
145W/ & 85W also available 
Reasonably Priced 


dmm". тане ни т 
ав w B B - so as us WAR 
RESEARCH CORP. 


Call or write for descriptive brochure and prices: 
8620 Roosevelt Ave. « Visalia, СА 93291 
209/651-1203 
TELEX 5106012830 (INTEGRAND UD) 
EZLINK 62926572 
We accept BankAmericard/VISA and MasierCard 


IBM, РС. ХТ. AT wademarks of lnigrabonal Gorinas Machine. 
Drives and computer boards sot included. 


224 BYTE * JUNE 1988 


PROBLEMS AND PITFALLS 


son reference point is provided. 

I wonder how useful Fibonacci is as a 
benchmark. A test of recursive function- 
call efficiency is an interesting point, and 
Fibonacci is an extremely simple bench- 
mark, but it seems to take forever to run 
on most systems. For a performance 
comparison, I coded a nonrecursive form 
of Fibonacci into the original benchmark 
and made a timing comparison. The re- 
sults were unbelievable at first, but each 
program was calculating exactly the same 
sequence of Fibonacci numbers. These 
were the results, in seconds, for an 
Amiga with a 68020 and 32-bit memory 
at 14.32 MHz (for 100 iterations): 


recursive run time = 55.10 
nonrecursive runtime = 0.0118 


The Fibonacci appears to be a good test 
of procedure-call, or function-call, effi- 
ciency. The performance differs by a fac- 
tor of over 4500. Apparently, recursive 
function calls are highly inefficient. This 
leads me to believe that Fibonacci could 
be turned into a useful benchmark test 
providing insight into the comparative ef- 
ficiency of recursive function calis. 


Sorting Things Out 

QuickSort in C (see reference 3) has 
problems similar to those encountered in 
the other benchmarks. It doesn't define 
int variables as 16-bit or 32-bit. It 
should use variable types, long and 
short, so that the results are uniformly 
comparable in most cases. 

The program doesn't account for sig- 
nificant variations in performance that 
can occur when some compilers automat- 
ically generate register int or regis- 
ter long variables. Options for regis- 
ter int and register long should be 
part of the program. The function ran- 
dom() is simple and could be in-line- 
coded to eliminate the function-call over- 
head delay. Some compilers can optimize 
this program considerably. 

To qualify as a meaningful bench- 
mark, QuickSort needs a specific pur- 
pose. It's not clear exactly what the pro- 
gram is supposed to be testing. 


Dry Stones? 

The Ada Dhrystone benchmark was 
created by Rheinhold P. Weicker. Refer- 
ence 6 contains documentation and a list- 
ing of it. The C version of the Dhrystone 
is by Rick Richardson, who maintains а 
database of results. 

The Dhrystone is a good benchmark 
that attempts to measure system perfor- 
mance based on an analysis of real pro- 
gram usage. It measures CPU perfor- 
mance plus compiler efficiency based on 
a statistical analysis of typical programs. 


It does no floating-point operations what- 
soever, because they weren't found to be 
typical overall. Dhrystone is a general 
program not intended to describe system- 
performance expectations for numerous 
specific applications. 

Dhrystone 1.1 has problems similar to 
those found in the other benchmarks. It 
provides no useful output that you can use 
to verify correct operation. It appears to 
be dominated by string-handling proce- 
dures, which some compilers can opti- 
mize to various degrees. The new Dhry- 
stone program, version 2.0, is designed 
to prevent optimizing compilers from dis- 
torting its measure of performance, 
Dhrystones per second. 

The Dhrystone doesn't address the int 
ambiguity (16 or 32 bits, short or long). 
You can improve the performance of 
those compilers where int is 32 bits by 
changing int to short. The benchmark 
has an option to handle register variables. 

Overall, the Dhrystone is one of the 
more outstanding benchmark programs 
currently available, but it can't be used in 
isolation to describe specific system per- 
formance on different applications. 


Out with the Old 

What's wrong with the old benchmarks? 
Just about everything. But benchmarks 
can be improved. We need to provide 
more uniforn and unambiguous mea- 
sures of performance. We need to be sure 
that our benchmarks have specific pur- 
poses and that they perform those pur- 
poses under carefully controlled condi- 
tions. Some tests can be modified, and 
others must be rethought, redesigned, 
and rewritten. This process has been 
started; the new BYTE benchmarks are 
introduced on page 239. m 
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BENCHMARKS 


Why MIPS Are 


Meaningless 


Component benchmarks tell you about subsystems, 
not about the system as a whole 


SCIENTIFIC COMPUTING tends to 
weight floating-point and mernory per- 
formances highly, while word processing 
tends to weight integer computations 
more heavily. In theory, if you know the 
application mix, and you measure the 
performance of each subsystem in isola- 
tion, you should be able to calculate the 
system's performance as a whole— when 
it's running those applications. 

А typical computer system consists of 
several subsystems. A typical set of sub- 
systems might be an integer and logical 
ALU, the processor, memory, I/O inter- 
face, and a floating-point unit (FPU). 
The overall performance of a computer 
system is some weighted sum of the per- 
formances of these subsystems. The 
weights vary, depending on the applica- 
tion mix. 

One way to determine the performance 
of each subsystem is to time the execution 
of programs that isolate the subsystem. 
These programs are called micro bench- 
marks, because they look at performance 
in microscopic detail, whereas applica- 
tion-level benchmarks look at perfor- 
mance from a тасгозсорю view, as a 
whole. 

Some problems crop up in each of the 
subsystems when you try to produce 
micro benchmarks for them; problems 
also crop up when you try to compare the 
performance of two systems at the micro- 
scopic level. 


Under the Microscope 

The first step in building an accurate 
micro benchmark is to isolate the particu- 
lar computer subsystem you want to test. 


Ron Fox 


Practically speaking, this is an almost im- 
possible task. 

Consider the Savage benchmark, 
which is primarily intended to test the ac- 
curacy and speed of transcendental func- 
tions. Careful analysis shows that the pro- 
gram uses the ALU to control the loop, 
and that it accesses memory for program 
fetches and data. The effect of these con- 
tributions is small for CPUs without an 
FPU capable of performing transcenden- 
tals; however, as FPUs with direct tran- 
scendental support (via rough lookup 
tables and series corrections) become 
common, you can no longer ignore the 
contributions of the rest of the program to 
execution time. 

Thus, we have the basic principle of 
micro benchmarking: It is not possible to 
build a program that totally isolates the 
performance of a single subsystem. The 
best we can hope to do is to correct for the 
contributions of the subsystems we aren’t 
benchmarking. 

To make these corrections, we rely on 
incremental timing. This involves taking 
time estimates on two different sections 
of Savage. [Editor's note: The author has 
created a series of benchmark programs 
that are discussed in this article. They 
are available on BIX and in other for- 
mats. See page 3 for details.) 

The first section of SAVAGERF.C esti- 
mates the time required for the overhead 
calculations; the second section times the 
complete benchmark. (See the text box 
“Time on the Bench” on page 230.) The 
difference between these two is the in- 
cremental time required to perform the 
transcendental calculations; that’s the 


part we really wanted to time in the first 
place. 


Isolating the ALU 

A commonly used measure of perfor- 
mance for the ALU subsystem of instruc- 
tions is MIPS, or millions of instructions 
per second. It would be more descriptive 
to call them meaningless instructions per 
second. As you can see from the two 8088 
assembly language code fragments in fig- 
ure 1, depending on your choice of 
instructions, MIPS can vary by an enor- 
mous amount. We need a more stable set 
of measurements than that. 

You can usually divide the instruction 
set of an ALU into several instruction 
groups: data movement, simple arith- 
metic, multiplication and division, bit op- 
erations, and flow control. Typically, the 
instructions within each group have simi- 
lar timings. 

In addition, if you expand the number 
of instructions used into reasonably sized 
classes, you can create benchmarks that 
make the processor do some semblance 
of real work. Throughout the process, 
however, you must remember that you 
want to write benchmarks that isolate the 
time contributions of the class of in- 
structions you're interested in from the 
time used by other, overhead instructions 
and from the effects of finite memory 


The data-movement class of instruc- 
tions is responsible for moving data from 
memory to processor, processor to mem- 
ory, and memory to memory on proces- 
sors capable of memory-to-memory op- 

continued 
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WHY MIPS ARE MEANINGLESS 


The first step in building 
an accurate micro 
benchmark is to isolate 
the subsystem you 
want to test. Practically 
speaking, this is an 
almost impossible task. 


erations. The program MOVESRF.C is a 
benchmark that times register-to-mem- 
ory moves, constant-to-memory moves, 
and memory-to-memory moves. It also 
times its overhead incrementally, timing 
the differences between loops with one or 
two randomizer calls—included to pre- 
vent optimization—and looking at the dif- 
ferences to produce a time for the execu- 
tion of the loop construct alone. 

Even in this case, however, the timing 
is not necessarily for the moves alone. 
Some CPUs might need additional in- 
structions to compute the effective ad- 
dress of the source or destination oper- 
ands before they can actually do the 
moves. On the MC6800 8-bit micro, for 
example, the single indirection-and- 
index register would require quite a bit of 
register shuffling to do the memory-to- 
memory move. 

In addition, CPUs without autoincre- 
menting address modes must do some ad- 
ditions between loop passes. Since these 
computations are necessary for typical 
data-movement operations, whatever the 
context, it is fair to include them in the 
timing for the data-movement group. 
This overhead is functional, unlike that 
associated with the benchmark itself. 
Note that I haven't eliminated additions to 


the timing due to memory speed from this 
benchmark. 

We can create benchmarks for simple 
arithmetic, multiplication, division, and 
bit-manipulation operations by modify- 
ing MOVESRF.C. If we use the data-move- 
ment timings as a base for the incremen- 
tal timings, we can get purer timing 
numbers for these operations. The bench- 
mark OPSRF.C estimates times for these 
instructions. 

The flow-control instruction group in- 
cludes all instructions that break up the 
linear flow of control from one instruc- 
tion to the next. These include condi- 
tional branches, procedure calls, and 
unconditional branches. Since a condi- 
tional branch without a prior condition 
test is useless, this class of instructions 
often includes condition-code-setting in- 
structions, such as tests and compares, 
despite the fact that such operations usu- 
ally fall more in the range of simple 
arithmetic. 

The benchmark program FLOWRF.C es- 
timates the time for subroutine calls and 
conditional branches. The overhead-tim- 
ing routine for the conditional branch 
tries to separate the condition test from 
the actual branch. How successful this at- 
tempt is depends on the CPU. Incremen- 
tal timing between the conditional branch 
and the procedure call lets us pinpoint the 
amount of time used by the call/return 
pair quite accurately. In high-level lan- 
guages, you can't separate the call and 
return, as they are naturally paired in 
the language constructs. 

If you wanted to, you could refine the 
FLOWRF.C benchmark further. As it 
stands, the call/return pairs are not 
pure; that is, returning a result takes 
some time. In addition, since most com- 
puters don't care if the conditional! branch 
is part of an IF. .. THEN. . . ELSE, WHILE, 
or FOR construct in a high-level language, 

continued 
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The IDIV program loop 
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: 180 to 199 clocks = about 0.05 MIPS (at 4.77 MHz) 


Figure 1: Why MIPS are meaningless. You could use either of these two code 
fragments to estimate MIPS on a machine, but their execution times differ 


significantly. 
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WHY MIPS ARE MEANINGLESS 


Asynchronous 

FPUS provide 

higher throughput on 
programs with a mix of 
floating-point and 
integer computations. 


it is sufficient to time a single condi- 
tional-branch construct. The IF is conve- 
nient, since it is easy to create an incre- 
mental-timing benchmark. 


Examining the FPU 
It is of secondary importance whether an 


FPU is intrinsic to the processor (as it is 
on the MicroVAX and the IBM 3090), a 
tightly bound coprocessor (such as the 
80387 and the 68882), or a loosely bound 
peripheral (such as the various Weitek 
floating-point chip sets). What is most 
important is the degree of asynchronism 
with which the FPU can operate relative 
to both the ALU and earlier floating- 
point operations. 


The simplest FPUs are synchronous; 
the ALU can't continue fetching and exe- 
cuting instructions until the FPU be- 
comes idle. Asynchronous units, on the 
other hand, can run independently of the 
ALU. A program can start a floating- 
point operation, go away and do some in- 
teger operations, and then at some later 
time synchronize with the FPU, either 
transparently in hardware (as on the FPU 
option boards in the DEC PDP-11/45) or 
programmatically (as in the 8087 family 
of coprocessors). 

Asynchronous units can provide higher 
throughput on programs with a good mix 
of floating-point and integer computa- 
tions. If the program can schedule code 
well between the ALU and the FPU, it 
can keep both units active and reduce the 
total time required for execution. 

Some asynchronous units provide in- 
ternal asynchronism for independent 
floating-point operations. The simplest 
way of doing this is with multiple func- 
tional units. For example, the FPS-164 
attached minisupercomputer contains in- 
dependent floating-point adders and 
floating-point multiplication and division 
units. They let the FPU add and multiply 
completely independently. 

A slightly more complex form of asyn- 


chronism is pipelining, in which you 
break a time-consuming operation into 
several substages. The computation 
moves from stage to stage, and the FPU 
can accept a new computation each time 
the entry stage becomes idle. 

While the first computation on an n- 
stage pipeline requires n units of time to 
complete, the second will complete one 
unit of tirne later. Thus, if a program can 
keep the pipeline full, the FPU can crank 
out computations with a throughput of 
one per unit of time; if the pipeline 
empties out, the FPU requires л time 
units for one computation or for the first 
of a series all over again, and the through- 
put time increases significantly. The 
FPS-164 pipelines the multiplication and 
division units to further improve potential 
throughput. 


Parallels and Pipelines 
Microscopic benchmarks for FPUs 
should explore the various possible op- 
portunities for parallelism. They should 
try to determine how well you can sched- 
ule code to take advantage of any poten- 
tial for parallelism, as well as test for its 
presence. The program FOPSRF.C tests 
for parallelism and measures the speed at 
continued 
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microcontroller development time in 
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in a fraction of the time. 
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trate on end results, not annoying 
details—so you get more done, faster. 
And rapid compilation takes the frustra- 
tion out. But for microcontrollers, you 
need more than speed. You need tight, 
high-quality code. 
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applications. And we integrated Avocet 
C with an assembler package that’s 
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WHY MIPS ARE MEANINGLESS 


Time on the Bench 


hen doing the precise timings re- 

quired of micro benchmarks, 
using a stopwatch is not good enough. 
The errors in start and stop times with a 
stopwatch are on the order of millisec- 
onds, while you want benchmark tim- 
ings for micro benchmarks to be accu- 
rate to microseconds if possible. 

The best way to time a micro bench- 
mark is to have the program use the sys- 
tem-timing functions to start and stop its 
own "stopwatch." When you need very 
precise timing, you must also estimate 
the time required to call the stopwatch 
functions. The incremental timing ap- 
proach takes this time into account. 

With the exception of the memory- 
thrash benchmark, а] the programs dis- 


cussed in this article used a set of timer 
routines that should be relatively easy to 
port to any machine with timing func- 
tions: The routine initimer() initial- 
the time required to actually get the 
time, and gettimer( ) returns the time 
as a double-precision floating-point 
number representing the time used since 
the call to initimer( ) in seconds. 

Listing А is a Microsoft C-compati- 
ble module containing these functions. 
If you wish to port these routines to 
other systems, the c1ock( ) function re- 
turns the time used by the process. The 
time given is a clock. t type, which is 
really an integer with СТК_ТСК ticks рег 
second. 


Listing А: The timer routines used in the benchmarks in this article. 


finclude <stdlib.h> 
&include <time.h> 
#@include <stdio.h> 


static clock t calltime, cumcal; 


double gettimer () 


{ 
clock_t time; 
long clock (); 


time = clockí(); 
time = time-cumcal; 
cumcal += calltime; 


return (double)time/(double)CLK, ТСК: 


} 
void initimer() 


{ 
double timel, time2; 


/* Calibrate the clock 


calltime » 0; 
cumcal = 0; 
timel = gettimer(); 
time2 = gettimer(); 


xf 


calltime = (clock t) ((time2-timel)*CLK ТСК); 


cumcal = time2; 


which basic floating-point operations can 
be performed. It's basically a modifica- 
tion of OPSRF.C. 

To explore possible parallelism be- 
tween the FPU and the ALU, we would 
need to introduce integer computations 
between the floating-point computations. 
If the total benchmark timings remain 
relatively constant or don't increase by 
the previously measured time required to 
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perform the inserted integer operations, 
then parallelism exists. We can explore it 
by successively increasing the number of 
integer operations added between the 
floating-point operations until the bench- 
mark time begins to increase signifi- 
cantly. 

If we want to explore pipelined paral- 
lelism, we must string several floating- 
point operations together within a single 


loop. Without pipelining, the time should 
go up linearly with the number of opera- 
tions in the loop. With pipelining, the in- 
cremental time required for each addi- 
tional operation should be quite small 
relative to that required for a single 
operation. 

An additional micro benchmark would 
be to estimate the time required to per- 
form transcendental functions and to test 
the accuracy with which they are per- 
formed. Many older FPUs can't directly 
compute transcendental functions, such 
as logarithms and tangents, while newer 
ones, such as the MC68881/2 and the 
Intel 80x87, can. 

When you test the transcendental func- 
tions, it is important to both time them 
and test their accuracy. SAVAGERF.C does 
this and is also a relatively simple pro- 
gram. It uses functional inverses to per- 
form the accuracy tests. TRANSRF.C is a 
more systematic test that times the basic 
transcendental functions and tests for 
their accuracy. 


Between Memory and CPU 

None of the subsystems discussed so far 
are as tightly bound as the CPU and its 
memory. The CPU fetches instructions 
from the memory subsystem, the instruc- 
tions get their operands from the mem- 
ory, and the CPU deposits the results of 
an instruction in the memory after the in- 
struction is completed. As CPUs become 
faster, eventually it will cease to be cost- 
effective to build an entire memory sys- 
tem fast enough to keep up with the pro- 
cessor. There are two possible ways to 
deal with this: Allow the memory to bot- 
deneck performance, or incorporate a 
hierarchical-memory system. 

Hierarchical-memory systems contain 
small amounts of high-speed memory ca- 
pable of running at processor speed, 
larger amounts of memory that are some- 
what slower, and so on, in an increas- 
ingly slower hierarchy of memory sub- 
systems. The most common multilevel 
memory hierarchies are three-level vir- 
tual memory systems. Typically, the fast- 
est level is an associative cache from 
which the CPU references instructions 
and perhaps some data as well. The sec- 
ond level is the main memory; in most 
systems, this level is simply dynamic 
RAMs. If you use a cache for your in- 
structions, you can use relatively in- 
expensive, slower RAMs for the main 
memory. 

In a virtual memory system, main 
memory is segmented, typically into 
fixed-size units known as pages. A mem- 
ory map makes a correspondence be- 
tween the virtual addresses that a pro- 
gram sees and the physical addresses that 
main memory sees. Some virtual pages 
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may not have corresponding physical 
pages; the nonresident pages are kept on a 
"backing store," which is often a disk 
drive. 

Hierarchical-memory systems work 
wel] because typical programs obey the 
principle of "referential locality”; that is, 
memory references tend to be clustered 
about a relatively small set of addresses 
for a relatively long period of time. We 
can explore the effectiveness of this orga- 
nization by running nontypical programs. 
For example, THRASH.C, a benchmark 
written by Hank Vaccaro, randomly ref- 
erences elements of a large array. It is in- 
teresting to plot the speed per reference 
against the array size. A modified Thrash 
program, THRASHRF.C, gathers the data 
for just such a plot. 

The graph in figure 2 shows the tim- 
ings for THRASHRF.C when run on a 
MicroVAX II under VMS (virtual mem- 
ory operating system). Although this ma- 
chine doesn't have a cache to speak of—it 


: 
i 


does have an instruction-prefetch queue, 
but the timing of the benchmark should 
be dominated by data references—the 
program address space is nevertheless 
accessible in a distinct three-level 
hierarchy. 

Under VMS, each program has a 
"working set" of directly addressable 
pages. For the run shown in figure 2, this 
working set was 3000 512-byte pages, or 
1.5 megabytes. As long as you confine 
your references to this working set, the 
program should execute quite rapidly. 
Once the program gets outside the 1.5- 
megabyte range, however, it begins page 
faulting; that is, it references memory 
locations that the program can't directly 
address. When THRASHRF.C needs a new 
page of memory, VMS places a page 
from the working set on a list—this will 
be the free list if the page hasn't been 
modified, or the modified list if it has. 
The needed page then becomes part of 
the working set. 


Memory references 
tend to cluster around 
a small set of 
addresses for a long 
period of time. 


When VMS puts a page on the free or 
modified list, it doesn't immediately 
break the actual binding between page 
and process virtual address. Eventually, 
VMS writes modified list pages to disk 
and then puts them on the free list, still 
bound to the processes from which they 
came. Only when VMS needs the page 
for another process or for another virtual 
address within the original process is this 
binding broken. 


continued 


Hard faulting ad 


Soft faulting 


Array size in megabytes 


Note: Oscitations in eoft-fauit regime are due to beating against modified Est writes. 


Figure 2: When a program tries to address memory outside the working set of directly addressable pages, execution time 
increases: slightly on a soft fault (memory found on the free list), and significantly on a hard fault (disk I/O required). 
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Listing 1: (а) shows the code generated by the Ecosoft-C88 C compiler for 
the FOR loop shown, while (b) shows the code I was trying to benchmark. 


; for( i= 0; і < ASIZE; i++) 
; dest(i] = 0; 


; Code generated by ЕСО-С88 


(a) 


mov word ptr [bp)[-20002],0 
L?9f label near 
стр word ptr [bp)][-20002], 5000 
jge L?9e 
mov ах, мога ptr [bp][-20002) 
shl ах, 1 
lea bx,word ptr [bp][-10000] 
add bx, ах 
mov word ptr [Ьх), 0 
L?a0 label near 
inc word ptr [bp] (-20002] 
jmp short L?9f 
L?9e label near 


Thus, if a page is removed from the 
working set and is then requested before 
it is bound to another process, the free- 
and modified-page lists act as a cache, 
preventing the costly disk I/O that you 
would otherwise need to obtain the page. 
A page fault satisfied from either the free 
or the modified list is called a soft fault. 
А page fault that can be satisfied only by a 
disk I/O is called a hard fault. These pro- 
vide the two additional levels of the mem- 
ory hierarchy. 

Figure 2, therefore, shows three dis- 
tinct speeds. The fastest timings occur 
when the memory references all lie with- 
in the 1.5-megabyte working set of pages. 
Next is a plateau that involves a large 
number of soft faults, but few or no hard 
faults; that is, the memory references fit 
within the free physical memory of the 
MicroVAX II but are too big to fit in the 
process's working set. The MicroVAX II 
has "only" 9 megabytes of physical 
memory; once the referenced program 
address space no longer lies within the 
free physical memory, a significant num- 
ber of hard faults begins to occur. This 
accounts for the third timing plateau, 
where hard faults begin to dominate pro- 
gram execution time. 


Stumbling Blocks 

In trying to produce a set of reasonably 
portable high-level-language benchmark 
programs, I have ignored the actual gen- 
erated code. My approach results in two 
problems. First, using high-level lan- 
guages makes the exact sequence of the 
instructions being timed imprecise; and 
second, optimizing compilers can reduce 
the program until some timing loops are 
doing nothing. 
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(b) 


MOV CX, ASIZE 
MOV ВХ, [BP] [dest } 


L?9F LABEL NEAR 


MOV WORD PTR [BX], 0 
ADD BX, 2 
LOOP L?9F 


The first point is fairly easy to see. 
Let's look at the generated code from one 
instruction in the MOVESRF.C benchmark. 
The compiler is Ecosoft’s C88, which is 
deliberately not a highly optimizing com- 
piler. Listing la is the generated machine 
code for the clear-memory loop of the 
memory-access timings, but listing 1 
shows what we had really wanted to 
benchmark. 

This kind of code expansion makes it 
difficult to claim that a C benchmark 
actually tests memory-movement timing. 
The most we can say is that it tests the 
timing of typical memory references 
within high-level-language programs. 

In writing micro benchmarks, you ef- 
fectively have two choices: You can build 
portable benchmarks and put up with the 
associated imprecision, but be able to 
compare performances between different 
architectures (e.g., Intel 80x86 vs. 
MC680x0 vs. AT&T32000); or you can 
build benchmarks in assembly language, 
allowing complete control over the in- 
struction sequences you are timing, but 
requiring extensive rewrites to compare 
different architectures. This allows com- 
prehensive comparisons within an archi- 
tecture (e.g., Intel 80386 vs. 80286 vs. 
80186 vs. 8086 vs. 8088, or MC68008 
vs. 68000 vs. 68010 vs. 68020 vs. 
68030). 

On the other hand, with a highly opti- 
mizing compiler, you must deal with 
code deletion. The optimizer can decide 
to remove large pieces of the code that 
you wanted to time. One example of this 
is the original FLOAT.C benchmark, 
which, for nonoptimizing compilers, 
measures the speed of the multiplication 
and division family of floating-point in- 


structions. For an optimizing compiler, 
however, the benchmark effectively 


Reasonably good optimizing com- 
pilers can determine that the computa- 
tions are loop-invariant and that they are 
all done with constants and thus can be 
computed at compile time. Once this is 
done, the compiler deletes all but one of 
the pairs of multiplications and divisions 
in the loop, pulls the computations out- 
side the loop, evaluates them at compile 
time, notices that the loop is null, and de- 
letes the loop, leaving a program that exe- 
cutes instantaneously. 

One technique you can use to prevent 
your benchmarks from being annihilated 
is to write all computational results based 
on a certain condition. This condition 
could be determined by user input or 
hardwired into a separately compiled 
function, thus hiding from the compiler's 
optimizer. If you avoid loop-invariant 
computations and compile-time con- 
stants, you can prevent most loop and ex- 


pression optimizations. 


No Substitute for Understanding 
There is really no substitute for under- 
standing the architecture you are study- 
ing. If you don't understand how the sub- 
systems interact to form a system, even 
the results of a good micro benchmark are 
useless. For example, a micro benchmark 
might demonstrate that an ALU can give 
5 million additions per second. If, how- 
ever, the system is L'O-bound, these re- 
sults are misleading. 

No micro benchmark is completely 
portable, due to the wide variations in the 
ways computer systems are designed. For 
example, a memory-reference bench- 
mark does not have much meaning on a 
vector processor. High-level-language 
micro benchmarks have their own set of 
problems: for example, the trade-off be- 
tween portability and instruction-stream 
precision, and the battle against ever- 
improving compiler optimizers. 

Micro benchmarks measure in detail 
the performance of selected subsystems 
of a computer system. If your system will 
be used in a well-defined set of applica- 
tions, micro benchmarks can give you an 
idea of its performance. B 
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HOTKEY 
A complete set of Terminate 
Stay Resident (TSR) functions that 
help you to write reliable 'pop-up' 

programs. 


Now you can make your 
programs ‘Sidekickable’. Two 
example programs are included, 
a 'pop-up Calculator" and a pop- 
up ‘Critical Error Handler’. 


The Hotkey toolkit handles all 
floating point functions in resident 
mode. 


The 32 page manual includes 
an interesting discussion of the 
origin and history of 
undocumented MS-DOS function 
calls, together with a full 
explanation of the theory and 
practical use of TSR’s. 
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COMMS 

Do you need to incorporate 
serial communications into your 
applications? Yes! Then get this 
inexpensive but highly 
professional COMMS toolkit from 
Zortech тс. 


Look at the list of features: 
Xmodem, Kermit and ASCII file 
transfer, Hayes modem control, 
VT52, VT100 and ANSI terminal 
emulation, supports up to 8 serial 
ports, speeds up to 19.2k baud 
rate and higher. 


Two demonstration programs 
are included, MINICOM and 
MAXICOM {like Procomm) 
together with the 120 page 
manual and full source code FREE! 


Only $49.95! (State Turbo C or Quick C version} 


GAMES 

Have you ever wondered how 
to write a chess program? Now we 
reveal the secret algorithms and 
techniques of the masters with this 
dynamic Games toolkit. 


The package comes complete 
with the full source code to three 
ready to play games of strategy — 
Chess, Backgammon and Wari 
(an ancient African game). 

A comprehensive 

150 page manual 

is provided giving an in А 
depth look at the history, 
structure and program = 
design of such 
‘Strategy Games". 
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from ZORTECH INC. 


SUPERTEXT 

This is not simply an ‘Editor’ 
toolkit, but a full-blown, 
‘WordStar’ compatible 
wordprocessor with the full 
source code. 


As well as all the normal 
editing functions, you will also 
find ‘do?’ commands and full 
printer control. The SuperText 
toolkit handles files of any size 
and allows full on-screen 
configuration. 


Do you need to incorporate a 
wordprocessor into your 
application? Yes! Then get the 
SuperText toolkit complete with 
full source code and 150 page 
manual now! 


Only $49.95! (State Turbo C or Quick C version) 


PROSCREEN 


Generate high quality data 
entry screens with the Pro-Screen 
— Screen Designer and Code 
Generator. 


You can draw the data entry 
screen, define the три! fields, 
define the input criteria, set screen 
colors and attributes, draw single 
or double lines, make boxes — 
press a few buttons and “hey 
presto’ Pro-Screen generates 
the C source code for your 
application! 

Professional applications 
programmers will find this 
versatile utility and it's associated 
functions invaluable. 


Comes complete with a 
substantial 78 page manual and 
demo programs. 

Only $49.95! (State Turbo C or Quick C version} 
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WINDOWS 

Add super-fast text screen 
handling to your applications 
with the WINDOWS library from 
Zortech inc. 


Give your applications the 
professional look — with instant 
zooming and exploding windows. 
incorporate drop-down menus 
and Lotus style menus with our 
easy fo use functions. 


Automatically handles 
memory saving and buffering of 
window text. Use any number of 
overlapping windows in your 
applications. Write to any 


| window, read from any window, 


close any window, pull any 
window to the top. 

Over 55 functions together 
with a big 85 page manual and 
remember, you get the full source 
code. 


Only $49.95! (State Turbo C or Quick C version] 
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Now learn С the easy way! 
Get the ‘Complete C Video 
Course’ from Zortech Inc. 
together with our big 365 
page workbook. 
Теп 1 hour tapes — 36 lessons! 
Easy to follow course, you де! 
an excellent introduction to 
the C language. 
Takes you step-by-step up to 
the эй ыган апа 
advanced levels. 

B Teach yourself at home or the 
office — а? your own speed. 
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PC MAGAZINE REPORTS..:*PC Labs tested drive | 
TAKE THE ошт zippy tae nd us 85.00 cash. cheek AND NORTHGATE’S 80286 | 


or money order and we'll send you the THRUPUT 


NORTHGATE test program. In seconds you'll know how your sys- 


tem compares to Northgate systems- And when you 
THRUPUT Bay a Northgate system. we'll refund (he $5.00! 


NO PHONE REQUESTS PLEASE Now, with Northgate Super 286 


800,000 Bytes Per Second Data 
• Turbo Speed Hard Drive Controllers 


TRULY A COMPLETE, READY TO USE SYSTEM 
YOU GET ALL THESE QUALITY FEATURES: 


65MB Miniscribe Hard Drive, Formatted and 
Partitioned 32.5MB in C and D Partitions • Turbo 
Throughput 16-Bit Hard Drive RLL and 1:1 
Interleave Controller • 12MHz Intel Processor 

* 6 16-Bit, 2 8-Bit Expansion Slots • 1.2MB 
yim (Reads & Writes 360K Disks) AND 1.44MB 
эше» Drive (Reads & Writes 720K) * 200 Watt 
Power Supply * 2 Parallel, 1 Serial Port * 

Full Size (Not Baby Size) Case with Keylock, 

Turbo On/Off, Indicator Lights * 14 Inch 

Tilt/Swivel Flat Screen Amber Graphics 

Monitor with 1000 Line Resolution Capa- 

bility for CAD * Hercules Compatible 

Graphics Card * Latest Version MS-DOS 

3.3 with GWBasic including hardbound 

| manuals for both (Northgate is a 

Microsoft OEM Licensee). 


AND NOW, TO GIVE YOU EVEN 
GREATER PERFORMANCE... 


DRIVE CACHING AND VOPT™ 
OPTIMIZER ARE INCLUDED! 


Installed on your hard drive is Northgate's 
exclusive Insta-Cache'" Hard Disk Caching 
program. Once a file is read it's in cache. Retriev- 
Ing it again is O-wait. No hard drive access is 
needed. This 15 an $80.00 чаше. yours at no 
extra cost. AND..WE ALSO GIVE YOU THE 
BEST DISK OPTIMIZER PROGRAM EVER— 
VOPT™ BY GOLDEN BOW SYSTEMS. 
CLEANS UP FRAGMENTED SECTORS AUTO- 
MATICALLY EVERY TIME YOU START YOUR 
SYSTEM. A $50.00 VALUE, AGAIN YOURS 
FREE WITH THE NORTHGATE 286. 


SYSTEM OPTIONS—PHONE FOR CURRENT PRICING: ЕСА. EGA +: MFM HARD DRIVES, ESD! & SCSI TO 300MB; 
STREAMING TAPE SACKUP: HARD DRIVE BACKUP FROM $389: MEMORY EXPANSION CARDS; CO-PROCESSORS. 


The Bottom Line 


400% raster Performing бе 19900- 


WORLD CLASS QUALITY AL 
Features Unmatched Anywhere z as shown 
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throughput on all the (21) machines in this review, (Feb. 16, 1988) 


WAS THE FASTEST... 


65MB Hard Drive System you get: 


Transfer Rate ® RLL Encoded Hard Drives * 1:1 Interleaving 
• World's Highest Performance AT Class Computer System! 


COMMON HARD DRIVE CONTROLLERS 


HERE'S THE 
SECRET OF 
TURBO 
THROUGHPUT 


THE ADVANCED 
DESIGN THAT 
MAKES THIS SYS- 
TEM PERFORM 
400% FASTER 
THAN OTHER AT 
TYPE COMPUTERS 
AS THEY ARE 
COMMONLY CON- 
FIGURED AND 
SOLD BY MOST 
VENDORS IN THE 
PC INDUSTRY! 


STANDARD 
MFM DRIVE 
3:1 INTERLEAVE 


ORDINARY 
PARTS 


ORDINARY 
PERFORMANCE 


Virtually no con- 

trollers сап do RLL Data Transfer. the true measure of com- 
and 1:1 interleaving uter performance, cannot cxcecd 
—thus slow down 00.000 bytes per second іп getting data 
data transfer. to the computer's processor. 


NORTHGATE HAS 400% FASTER SYSTEM PERFORMANCE! 


Other vendors supply only MFM type 
drives. Even these with 28MS access are 
slower than the Northgate System. 


800,000 
BYTES PER SECOND 
DATA TRANSFER RATE 
400% FASTER 


NORTHGATE 
RLL DRIVE 
1:1 INTERLEAVE 


NORTHGATE 
SYSTEM IS 
400% 
FASTER 


Northgate's 16-Bit 
Northgate'sunique Hard Drive is RLL En- Turbo Throughput 
coded (50% more formatted capacity) Controller enables 
AND with 1:1 Interleave reads/writes data our high speed Data 
faster than 28ms drives. Transfer rate. 


Northgate Delivers System Performance 
Unmatched by Other Vendors. Ask them 
and prove it to yourself! 


Most computers look similar. Most vendors advertise 
processor speed and 28MS hard drive access. There is 
little to distinguish one from another. Thus everyone 
tends to assume all computers are alike 


NOT SO. Northgate is truly a different System. And 
because it 15, the computer buyer gets far greater com- 
puter value for hís money. That's why Northgate has 
soared in popularity. Those who know choose Northgate. 


They know they get value through performance that's 
demonstrated every time they turn on the system. They 
know all parts are World Class, not the ordinary “off the 
shelf" items others use to keep costs down. 


Northgate pioneered RLL Hard Drive and 1:1 inter- 
leaving in its 286 systems. To our knowledge, no com- 
petitor even offers these vital performance features. 
Call them. We did. Only Northgate gives you this 


unique throughput-enhancement. 


If Northgate pricing seems higher, don't be 
deceived by Bare Bones Prices you see in 
others’ ads. Northgate's System is complete 
—IT’S THE 286 SYSTEM YOU WON'T OUT- 
GROW! We encourage you—Shop Around, 
Call all the Others and Compare. 


ALL THIS PLUS...The Computer Industry's Most Meaningful Service and Warranty Policy... 


30-Day Compatibility Warranty: 

Northgate guarantees ils systema will operaie any standard. 
cammcercíalv available DOS programs written for use on IBM 
Compatibic Computers. К. on consultation with Northgate. 
a program cannot be made to operate satisfactorily. owner may 
return the system. conc and unaltered for a prompt and 
fuil refund including all freight costa. 


One-Year Overnight AT NORTHGATE 
EXPENSE Parts Replacement Warranty: 

мотае Computer Systems warrants that all systems soki 
by Northgate will be free of defects in workmanship and 
materials for one усаг (rom date of shipment 


NORTHGATE 
COMPUTER 
SYSTEMS 


A DIVISION OF ABL INCORPORATED 


13895 INDUSTRIAL PARK BLVD., SUITE 110 
PLYMOUTH, MINNESOTA 55441 


HOURS: Mon.-Fri. 8 A.M.-7 РМ. CST, Sat. 9 A.M.-3 РМ. 


* inthe event of failure of 2 part that disables the system North. 
gate will ship, the same day If notified by 12 Noon Central 
Time, a ncv replacement part. Customer must phone North. 
gate Customer Service for diagnosis of the faliure. 

* Shipment of the replacement part will be by overnight- 
express service —AT NORTHGATE'S EXPENSE —for next 
day delivery depending on Lhe carrier s ability to provide 
such service in owner's gcographic area. 

* Owner must return any replaced part, complete and 
unaltered, and pay return shipping costs, to be received at 
Northgate within two weeks after receiving the replacement 


part. 
* Northgate's Customer Service department will provide full 


USE OUR TOLL FREE ORDER LINE 


VISA MC COD TERMS: Credit Card, Pre-Payment (allow 2 
weeks for personal checks to clear) Wire Transfer and Purchase 


instructions on making the repair or replacement and will 
consult with customer on the phone to assure repalr is 
properly completed and the system is again operating. 

e In the case of a complcte aystem returned for repair under 
warranty. customer pays (retgh! to Northgate and Norihgatc 
pays return freight by whatever service the system is sent 
to Northgate 
tn the event of a part repiaced under warranty. the new part 

carries a NEW ONE-YEAR GUARANTEE FROM SHIP DATE! 

NOTE: Many computer vendors extend only the parts 

manufacturer's warranty which may be as НИ as JO-days. 

АП products sold by NORTHGATE are fully guaranteed by 

Northgate for one year from date of shipment. 


Orders for Rated Accounts. We also ship to APO and FPO. АП 
shipments are FOB Minneapolis, MN 
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Northgate's "C/T"—The New Keyboard Champion! 


The Resounding Favorite of Critics, Corporations and 
People Like You Who Know and Demand the Best—For the Least! 


"Northgate's excellent tactile response 
approximates the 'clicky' feel that 
IBM 
the C/T is smoother and more comfort- 
able than on any of the replacement or 
clone keyboards I've tried." 


° 10-Day 
Money-Back 
Satisfaction 
Guaranteed! 
e 3-Year 
Unlimited 


Heres Why 
The Experts Rave 


Northgate is giving the world what it has 
always wanted—The touch, the sound, the 
feel of a selectric typewriter. No more of 


the mushy, spongy feel, the dull thunk 
that lets you know you have fingertips— 
but not that you have typed ina 


character. Finally you can get IBM-like 
keyboard fee] at a sensational price. 

Other companies give you keyboards 
with a rubber-like membrane below the 
keys. No click, no sound, no feel. But 
cheap to make. OURS AREN'T! Northgate 
uses Alps Keyswitches. the most 
expensive, highest quality switches 
available for keyboards! And Northgate 
quality assures you years of service. 


Phone Orders Toll Free 
Answered 24 Hours 


800-453-1400 


or mail your order today. 


For orders of 10 or more phone our 
general office at 612-553-0111 


keyboards are known for. Typing on 


Jonathan Matzkin, PC Magazins 


"| was surprised to discover how these 
keyboards increased my productivity. 
My ears can tell when my fingers have 
mistyped, and when I'm flying across 
the keys, my fingers get the kind of 
feedback they evidently need. As far as 
I'm concerned, C/T could also stand for 
Certainly Terrific.’ 

Keith Ferrell, COMPUTE!s PC, March, 1966 


NOW 
COME ; 
WITH Ar SLE 


Tthgate “has 

Off SOmethi 2 
Р мя Operation, 98 lo Special to 
РС. [e gee Cousin of the о. СТ feels 
t 15 уе ‘ © original IBM- 


101-Key Model 


C/T 101 

Separate cursor pad 
and numeric keypad: 
Enlarged L-shaped 
Enter Key, Double- 
Wide Hackspace, 
shift and CapsLock 
Keys; Lights for 
CapsLock, Numlock, 
ScrollLock. Full AT 
and XT Compatible. 
Heavy, metal base so 
keyboard won't slip 
around on desk. 


Standard 84-Key Model 


This model features the func- 
tion keys on the left as in the 
original IBM design. Has the 

same Click/Tactile feel as the 
101-Кеу model. Features L- 


Sha 


CapsLock and 3 


Typists Love The Touch, 
Pros Love The Productivity 


Plug the Northgate "C/T" into your 
system. Press a key. WOW! At first touch 
you know this is it. The kcy passes detent 
at center position with a slightly audible 
"click." Sound and change in tension tell 
your fingers you've made an entry. As the 

су bottoms, a more positive click 
confirms the entry and signals the finger 
to release and hit another key. Touch 
typists love it. 

In actual typing tests, speed increased 
by up to 28 percent with a 16 to 20 
percent reduction in errors. Besides 
making typing enjoyable again. the 
increases in production you get with the 
"C/T" should be enough reason to replace 
all your keyboards. 


NORTHGATE 
COMPUTER 


SYSTEMS — 


13895 Industrial Park Boulevard, Suite 110 
Plymouth. Minnesota 55441 


IBM, PS and AT are registered trademarks of IBM Corp. Copyright 1988 Northgate Computer Systems 
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4 Enter key, double-wide 


ED Lights. 


New sculptured profile design 


MM 


Some day all keyboards will use the same key- 
switches and quality components Northgate 
incorporates in iis 84-key and 101-key keyboards. 
But for now. Norihgate Icads the way. Order yours 
today. If you are not 100% satisfied in every way. 
return it within 10 days for a full refund. 


3-Year | 
Unlimited 


Warranty 


и нае й - a 


Northgate Computer Systems 
VA V dd 13695 Industrial Park Blvd. Suite 110 | 
Plymouth. Minnesota 55441 


[ Ship: 
L —— (Quantity) “СТ 101 @ $99.00 

| (Quantity) "C/T" 84 @ $79.00 

| _ — —. For IBM PS Models add $30.00 | 
Name 
Company ___ | 
Address 

| City Site Zip [ 

| Phonc Туре of Computer 
Visa/Mastercord Мо 

| Expiratton Date [ 
Signature 
Bote: Gres "————9A 
add 87.00 an, 2-3 weeks for doli . wecond day afler 


allowing 
tunc add $123.00 om Fur overnight alter precenting time add | 
ms umm 


Compatibic with mox current model XT and АГ ype узист» with standard 
5-pin din connector Some comparere are noc compatible with standard 


|| 
eonnecipm— these may inchoare seme of Zenith. Tandy. and АУТ. 


Circle 204 on Reader Service Card 


BENCHMARKS 


Introducing the New 
BYTE Benchmarks 


A set of staff-written programs that gauges total system performance 


Richard Grehan, Tom Thompson, Curtis Franklin Jr., and George А. Stewart 


THE GOAL OF benchmarking is a noble 
one. You run a program on a computer, 
and a number pops out to tell you whether 
or not the computer is worth its salt. 

But benchmarking is like playing the 
Oriental game of GO. Rules that at first 
appear simple blossom into complexity 
as you begin applying them. So, what 
starts out sounding like the simple job of 
devising programs to test the relative per- 
formance of microcomputer systems runs 
you headlong into the problems of differ- 
ent CPUs, different FPUs, different op- 
erating systems, and before you know it 
you're just a pair of eyes peering through 
the turns of a Gordian knot. The trick is 
to design some sort of common ground, a 
model that acts as a guiding force to keep 
things real and reasonable. 

To date, no benchmarks have openly, 
clearly, and reliably tested both within 
and across brands and architectures. Oh, 
there are plenty of "black box" bench- 
marks: Plug in a disk, spin it up, and get a 
number. But what does the number 
mean? How does it relate to the real 
world? What actually was tested? And 
how? You might as well read tea leaves. 

There are also all kinds of machine- 
specific benchmarks. For example, you 
can grind away at any one of the many PC 
benchmarks until your system smokes, 
and you still won't have any idea how 
your machine stacks up against, say, a 
Mac II or SE. 

Qur new benchmarks are a major first 
step toward remedying these and other 
flaws. The benchmarks include a set of 
low-level tests and a set of application- 
level tests. (Tables 1 and 2 show test re- 


sults for PC-DOS/MS-DOS machines 
and Macintosh machines, respectively.) 
For the low-level tests, we started by go- 
ing back to the Small-C compiler, first 
devised for the CP/M world, and build- 
ing from there (see the text box "BYTE 
Small-C" on page 256). We devised tests, 
chose algorithms, coded, debugged, and 
debugged again. 

No black box, these: BYTE's bench- 
marks have always been open, and our 
newest ones follow in that tradition. We 
will freely distribute the source code of 
both the benchmarks themselves and the 
custom versions of Small-C. You can 
read the source code; you can see exactly 
what our benchmarks test, and how. 


Why Small-C? 

Low-level benchmarking presented us 
with a number of dilemmas. If we wanted 
laser-beam accuracy, we'd have to hand- 
code in assembly language whatever al- 
gorithms we picked for every processor 
out there, and someone would always be 
popping up with a coding trick that would 
Shave 2 bytes and 20 clock cycles off the 
code. (Notice we said "algorithms"; we 
wanted benchmarks that at once were 
low-level and had some connection to the 
real world. We didn't want to just code up 
a big pile of NOP or MOVE.L D1,D1 instruc- 
tions and time them.) And assuming we 
did take that tack, we'd end up arguing 
over what the "best" implementation of a 
given algorithm would be for a given pro- 
cessor. Would it be the smallest version? 
The fastest? Not necessarily the same 
thing. 
We chose to modify the Small-C com- 


piler for the 80xx8 and 68xxx machines 
so that it would give us the spyglass into 
assembly language that we wanted and, at 
the same time, provide us with a vehicle 
that was as close as possible to being 
common across different processors. To 
put it another way, Small-C defined .a 
model, and we would ask each processor 
to take its best shot at executing that 
model. Naturally, where one processor 
would have an instruction that might give 
it an advantage in one area of the model, 
another processor would have an advan- 
tage in a different area. 

Small-C lets us create benchmarks 
based on algorithms that bear a resem- 
blance to real-world applications. We can 
then port those benchmarks more easily 
from machine to machine than if we had 
hand-coded them, and—thanks to the fact 
that Small-C emits assembly language 
source code—we can understand why one 
processor performs better than another 
for a given algorithm. Additionally, 
Small-C's #asm directive lets us dip into 
pure assembly code. This is especially 
handy in those cases where we “step out- 
side" the bounds of Small-C to test some 
system feature it doesn't support. 

And last but not least, Small-C is in the 
public domain, so we can freely share our 
source code with you. It opens the doors 
for discussions on optimization tech- 
niques, improvements to the run-time li- 
brary, language design, and more. 


CPU Benchmarks 
* Sieve. You may think that we're just 
keeping the Sieve of Eratosthenes around 
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because we've become so attached to it. 
There's some truth in that, but within that 
truth lie other, more compelling facts that 
we can't ignore: Language and system 
designers the world over have used the 
Sieve as a basic performance test. The 
Sieve makes use of arrays (indirect ad- 
dressing), comparison operations, and 
simple math. We thought it worthwhile to 
keep the old firehorse around. 

For comparison, listing 1 contains the 
complete source code file for the new 
BYTE Sieve of Eratosthenes. 

ә Sort. The new Sort benchmark now 
uses three sorting algorithms: a Quick- 
sort, a Shell sort, and a heapsort. АП 
three sorting techniques make heavy use 
of indirect addressing, comparison oper- 
ations, and basic integer math operations. 
But there are differences that allow the 
new benchmark to exercise more as 

of the machine than the old Sort did. Spe- 
cifically, Quicksort is a recursive sorting 
procedure, while Shell sort uses a repeat- 
ing-loop algorithm, and the heap sort 
uses a repetitive call to a subroutine. 
(Currently, the time reported for the Sort 
benchmark is the aggregate for all three 
algorithms. However, if you're interested 
in determining which algorithm works 
fastest, you can modify the source code to 
report on the individual times.) 

Listing 2 contains the source code for 

the Sort algorithms' major subroutines. 
* Matrix. The job of the Matrix bench- 
mark is to exercise the kind of operations 
that must take place to manipulate ma- 
trices—in this case, two-dimensional 
arrays. Primarily, this involves indirect 
addressing, but the Matrix benchmark 
also tests integer math operations. Note 
that some integer math must occur as a 
program calculates the offset of an array 
element. Most high-level compilers that 
support multidimensional arrays handle 
this math for you automatically, but since 
BYTE Small-C allows only one-dimen- 
sional arrays, such math is necessarily 
explicit. 

The Matrix benchmark times three 
common matrix operations: Add two 
square matrices, multiply two square ma- 
trices, and perform a transposition on a 
square matrix. The benchmark calculates 
the total time for all these operations and 
prints the results. You'll find the source 
code for the major routines of the Matrix 
benchmark in listing 3. 
® String Move. The String Move bench- 
mark’s operation is easy to state: It moves 
lots of bytes from one place to another. 
Here, however, is a program whose por- 
tability becomes tricky. Consequently, 
the String Move benchmark makes heavy 
use of assembly language routines, and 
these routines are coded differently for 
each processor. There is another detail 
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Table 1: BYTE benchmarks for PC-DOS/MS-DOS machines. 


IBM PC IBM IBM PS/2! Compaq' 
Low-level Test PC AT Model 80 388/20 
CPU 
Matrix 65.51 11.69 4.75 3.06 
String Move 
Byte-wide 378.18 80.41 39.31 26.11 
Word-wide: 
Odd-bnd 275.1 80.41 39.09 31.01 
Even-bnd 275.1 40.26 19.66 13.07 
Sleve 298.46 73.65 29.11 23,18 
Sort 330.30 84.39 33.11 26.89 
FLOATING POINT? 
Math 70.80 46.46 10.77 ь 7.01 
Error? 0.0 0.0 0.0 0.0 
Sine( x) 26.92 20.05 4.61 3.30 
Error 2.0E- 9 2.0E-9 2.0E -9 2.0E -9 
е^ 23.39 17.20 4.50 3.06 
Error 1.0E - 9 1.0E - 9 1.77E -2 1.77E -2 
DISK МО 
Hard Seek* 
Outer track 6.47 3.28 3.34 3.34 
Inner track 6.54 3.30 3.35 3.31 
Half platter 23.34 11.30 10.00 6.66 
Full platter 39.89 16.59 14.17 9.98 
Average 19.06 8.62 7.71 5.B2 
DOS Seek 
1-sector read 16.26 11.66 9.98 2.07 
B-sector read 59.34 24.33 20.54 10.89 
File 17/05 
Seek 92 ‚22 .12 .13 
Read .06 .021 017 .007 
Write .069 .022 .016 O12 
1-megabyte 
Write 1:06.70 8.92 5.14 3.48 
Read 16.91: 8.16 5.67 2.88 
VIDEO 
Text 
Mode 0 50.47 11.55 4.73 3.76 
Mode 1 50.64 11.53 4.73 3.77 
Mode 2 50.97 13.15 5.00 3.88 
Mode 3 51.30 13.13 4.96 3.85 
Mode 7 11.73* 4.98 3.51" 
‘No display, but timed 
Graphics 
Mode 4 18.62 4.69 1.98 1.38 
Mode 5 18.62 4.69 1.96 1.38 
Mode 6 19.99 5.11 2.27 1.49 
Mode 13 3,68 3.35 
Mode 14 4.41 3.57 
Mode 16 3.85 3.48 
LINPACK А 
(single precision) 1646.72 1010.22 246.40 171.15 
Livermore Loops 
(MFLOPS) 0169 .0237 .1150 ‚1735 
Dhrystone (Microsoft С 5.0} 
(Dhrystones/sec) 391 1721 3977 6321 


1 АЙ figures were generated using Ue 8088/8086 version of Small-C (18-Dit integers). 
Figures for the 80386 machines shown here do not use B0386-specific instruchons. 
? Tha floating-point benchmarks used 8087 compatible coprocessor instructions only 
з The errors reported for tha floating-point benchmarks indicate the differance between expected and actual 
values, correct to 10 digits or rounded to two decimal places. 
4 Times reported by the Hard Seek and DOS Seek are for multiple заек operations (number of seeks performed 
currenily sel to 100). 
5 Read and write times for the File VO benchmarks are in seconds per Kbyte. All others are in minules:seconds.iractions. 
8 For the Livermore Loops and Dhrystone tesis only, higher numbers mean taster performance. 
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GENERAL SYSTEM SPECIFICATIONS 


1. The PC system includes a 4.77-MHz 8087, 


512K-byte system memory, a CGA card, and a 
20-megabdyte external hard drive. 


IBM PC IBM IBM Р5/2 Compaq 2. The PC AT includes an $-MHz 80287, $12K- 
Application Test PC AT Model 80 386/20 
—— M M ———. megabyte - 
WORD PROCESSING 3. The IBM PS/2 Madel 80 includes a 
XyWrite tll Plus 3.52 RE geri pta s оне E 
Load (large only) :57 :22 :17 :14 megabyte hard drive. | 
Word count (med./large) :23/3:03 :07/:55 :03/:25 :02/:16 бросала ANE 
Search/replace :43/2:44 :12/:56 :06/:27 :05/:19 EGA graphics adapter,  300-megabyte hard à 
End of document :11/1:48 :04/:37 :02/:16 :02/:11 drive, and a 20-MHz 82385 cache controller. 
Block move :50/:49 :23/:23 :10/:10 :10/:10 АН disk tests refer to a single DOS partition on 
Spelling check 1:18/10:06 :22/2:52 :10/1:16 :06/:47 the hard drive except for Hard Seek, which refers to 
Microsoft Word 4.0 the entire disk. 
Cursor move 4:22 3:34 :15 :11 ; | 
Forward delete 2:54 :59 16 31 with the String Move benchmark that 
Aldus PageMaker 1.0a makes its port across processors, shall we 
Load document 1:12 :27 :13 :06 say, “uneven.” We can best illustrate this 
Change/bold 4:00 1:02 :31 :19 by describing how the benchmark runs 
Align right 3:33 :56 :25 :14 for the different processors. 
ба АЕ р“ n E z 8088/8086/80286—The benchmark 
Print to file 22:29 7:15 3:12 1:41 moves bytes a byte at a time and a word at 
MGE ge a APT ca Wc LE a time. For the word-at-a-time moves, the 
SPREADSHEET benchmark actually runs its test twice, 
Lotus 1-2-3 2.01 first for odd-byte alignment and then for 
Block copy :34 :08 :04 :03 even-byte alignment. 
Recalc :12 04 :02 :01 68000/68020— The benchmark moves 
Load Monte Carlo Insufficient Insufficient :18 :09 bytes a byte at a time, а word at a time, 
ue Hin Carlo й мето) p" o and a doubleword at a time. Since the 
oad rlarg : l ; я 
Recaic rlarge3 :07 :02 :01 :01 68000 must access words апа double 
à ; words on even-byte boundaries, there is 
Racalc Goal-seek ‚32 12 04 :02 
Microsoft Excel 2.0 no odd-byte-boundary test. 
Fill right :48 :12 :05 :04 80386— This version of the benchmark 
Undo fill 16:45 5:11 1:52 1:28 will be a kind of hybrid of the first two, 
Recaic :17 :03 :02 :01 Bytes will be moved a byte at a time, а 
Load rlarge3 4:18 1:12 :28 :17 word at a time, and a doubleword at a 
Recalc rlarge3 :20 :05 :01 :01 time. For the word- and doubleword- 
as ee SOS width moves, the benchmark will test 
DATABASE 1 : 
even- and odd-byte alignments. 
PE TANT T | | The following is pseudocode for the 
Copy 3:33 2:30 1:12 39 : 
Index :51 :23 :19 05 new BYTE String Move benchmark: 
List 5:29 2:23 1:34 :54 
Append 6:59 3:17 2:01 1:22 begin main 
Delete :08 :03 :02 01 сочи s 13900 
Pack 5.16 2:05 1:42 1:04 allocate memory (source buffer) 
Count :38 19 17 03 а apd Е (dest_buffer) 
; ; begin timer 
ct rae ET T 2 transfer bytes(source buffer, 
ENGINEERING/SCIENTIFIC а без putter, count) 
AutoCAD 2.52 
Load SoftWest 10:30 2:45 54 :35 duae (elapsed time) 
Regen SoftWest 6:15 2:21 41 :28 snos: oc NDS 
Load St. Pauls 2:15 35 :13 :08 сх 
Regen St. Pauls :59 :21 :07 05 dest buff pointer * odd 
Hide/redraw 2:08:30 1:44:45 14:07 9:01 ux o мека сезсе aa 
STATA 1.5 , MES er, count) 
i К - К . en m 
Graphics 2:39 49 :36 19 report (elapsed tina) 
ANOVA 1:48 :37 :16 :11 buff 
MathCAD 2.0 E" 
els m 4 pts Das , Ж i dc transfer word (source buf fer, 
pe. | | | dest buffer, count) 
d timer 
COMPILERS es 
Microsoft C 5.0 аа м; fer) 
XLisp compile 31:49 9:45 4:48 3:00 ipie = 
Turbo Pascal 4.0 release memory(dest buffer) 
Padal S comple 41 11 06 03 сау 


One further note: For the 80xx8 ver- 
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sions, the String Move benchmark uses 
the REP MOVSx instructions. Since Шезе 
instructions use DS as the source segment 
and ES as the destination segment, this 
has the effect of testing moves from one 
segment to another. 


FPU Benchmarks 

Most of the work for the floating-point 
coprocessor benchmarks went into craft- 
ing a floating-point coprocessor library 
that we could attach to BYTE Small-C 
(see the text box “Small-C Support Func- 
tions" on page 261). Small-C does пог 
support a floating-point data type. This 
means that BYTE Small-C has to manip- 
ulate floating-point numbers as arrays of 
bytes, and perform floating-point opera- 
tions by making calls into the floating- 
point library. For example, to add two 
floating-point numbers in BYTE Small- 
C, the instruction would look like this: 


f2add(ptrl,ptr2,ptr3); 


where ptri and ptr2 are pointers to the 
arrays holding the floating-point num- 
bers, and ptr3 points to the array holding 
the destination. Consequently, the code 
to implement a floating-point algorithm 
looks like a series of function calls rather 
than a traditional assignment statement. 

This also means that BYTE Small-C 
will not have a floating-point emulator li- 
brary. We decided that such a library 
would involve too much work for too little 
return; emulating floating-point opera- 
tions involves integer math and logical 
operations, and our other benchmarks al- 
ready give an indication of the proces- 
sor's performance in such areas. 

We did, however, code the coprocessor 
library so that calls into it are similar 
across processors, and the source for the 
floating-point benchmark program is al- 
most identical for the 80xx8 and 68xxx 
processors. The library also includes 
functions for converting from integer to 
floating-point and back, as well as an 
output routine that can print floating- 
point numbers in scientific notation. 

BYTE's new floating-point copro- 
cessor benchmark is in two parts, pack- 
aged in a single program. The first part is 
a large loop that simply tests the four 
basic math operations: add, subtract, 
multiply, and divide. The second half 
gives the transcendental functions a 
workout; it executes a numerical integra- 
tion algorithm known as the trapezoidal 
rule for two functions—sine(x) and e&— 
over a fixed interval. Both the basic math 
and transcendental tests return results as 
well as execution times, so we'll be able 
to test accuracy as well as speed. 

Listing 4 contains the source code for 
the floating-point benchmark. 
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Table 2: BYTE Macintosh benchmarks. 


Low-level Test Mac Plus Mac SE Mac 1 
CPU 
Matrix 79.3 67.1 21.2 
68020 version N/A N/A 10.2 
String Move 
Byte-wide 431.6 374.5 93.9 
Word-wide 215.9 186.7 45.6 
Long word-wide 147.0 92.4 22.9 
Sleve 200.1 170.2 40.2 
Sort 179.7 154.2 44.2 
FLOATING POINT? 
Math N/A N/A 175.3 
Error 0.0 
Sine( x) N/A N/A 84.8 
Error 1.05E - 8 
ө” М/А N/A 112.5 
Error 1.05E - 9 
DISK ИО 
Sub-Finder Seek 
Sony: 
Sector read? 66.6 61.9 62.7 
40K-byte read? 137.0 137.1 136.1 
Sector read* 63.0* 
40K-byte read 136.8 * 
SCSI: 
Sector read: 46.7° 41,1 14.6 
40K-byte read 69.5" 52.8 19.4 
File МО 
Seek 7 5 2 
Read 116 .052 023 
Write .092 Q39 9014 
1-megabyte 
Write 13.9 14.8 5.2 
Read 7.5 8.1 1.8 
VIDEO 
Text 
Textedit 17.3 15.1 5.5 
Drawstring 4.3 3.8 1.8 
Graphics’ 
Siow test 96.6 84.4 46.2 
QuickDraw 1.1 1.1 0.3 
LINPACK 
Single precision 2685 2319 364" * 
Double precision 4894 4229 348** 
Dhrystone (MPW C version 2.0)7 
(Dhrystones/sec) 
675 805 2861 


! All figures were generated using the 68000 version 
ота. Figures reported for the Mac I! do not 


usa 68020-specific 


except where noted. 


2 The floating-point benchmarks used the SANE library. 


3 These limes are for the floppy disk drives. 


2 These times are tor the Мас20 hard disk drive 


External drives 


** 68020 version 


$ Read and write times for the File ИО benchmark аге 
in seconds per Kbyte. All others are in 
minutes:seconds.Iractions. 

в The Siow test uses codes written in Smal-C to per- 
form the carcle draw and fill. The QuickDraw version 
uses QuickDraw commands to drew and hil the circa. 

7 For the Dhrystona test only, highar numbers mean 
faster performance. 


Application Test 


WORD PROCESSING 
MacWrite 5.0 (small/large) 
Load 
Search/replace 
Find last page 
Merge small.txt 
Spelling check 
Store document 
MultiWord (small/large) 
Word count 
Microsoft Word 3.01 
Cursor down 640 lines 
Search/replace 
Store document 
Aldus PageMaker 2.0a 
Load document 
(20,586 words) 
Change/bold 
Align right 
Cut and refill 
first 10 pages 
Place 80K-byte 
graphics file 
Print document to 
PostScript file 


SPREADSHEET 
Microsoft Excel 1.0 
Full right B1...AY50 
Undo fill 
Recalc 
Load rlarg3.x12 
Recalc rlarg3.x12 


DATABASE (1200 RECORDS) 
McMax 87.2 

Copy 

Index 

List 

Append 832 records 

Delete 

Pack 

Count 

Sort 


ENGINEERING/SCIENTIFIC 
Minicad 3.15 
Load 
Redraw 
Hide and shade 
Data Desk 1.12 
Regression analysis 
Correlation analysis 


COMPILERS 
Lightspeed C 2.11 
XLISP compile 
Turbo Pascal 1.0 

Pascal S compile 


* insufficient memory to spelil-check 
BYTE benchmark large document 


Mac Plus 


:08/:16 


1:32/10:39 


:03/1:07 
:13/:16 
3:221" 

:15/1:13 


:11/1:13 
2:27 


1:15 
:48 


Mac SE 


:06/:14 
1:20/9:40 
:03/:06 
:12/:17 


2:47/21:43 


:14/1:07 
:10/1:07 
2:2 


1:07 
:46 


:17 
1:31 
1:10 

:44 


:21 
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Mac Il 


:04/:05 


:78/3:09 
:02/:03 


:06/:07 


1:08/7:40 


:12/:27 
:06/:35 
1:21 


‘22 
"16 


11 
729 
:29 
:19 
:10 


:52 


Disk I/O Benchmarks 

As storage subsystems become responsi- 
ble for more and more of the time you 
spend at the computer, it becomes more 
important to get an accurate picture of 
how a particular disk will affect total sys- 
tem performance. If hardware and soft- 
ware vendors could agree on a single way 
to access disks, the job of benchmarking 
would be easy. Unfortunately for those of 
us who have to write and run the bench- 
marks, there are almost as many schemes 
for getting at storage as there are storage 
devices. 

In addition to the number of access 
methods and interfaces available, the 
number of components involved with any 
storage access makes accurate perfor- 
mance testing of any one component very 
difficult. In general, the storage device it- 
self, the device controller, and the com- 
puter's operating system are involved 
with any transaction. In some interface 
systems, such as small-computer-system- 
interface (SCST) systems, a device driver 
is involved as well. 

In most situations, it's impossible and 
nonsensical to divorce the performance of 
the disk from the performance of its con- 
troller or driver. Our benchmarks don't 
attempt to force this separation, concen- 
trating instead on factoring various de- 
grees of operating-system overhead out of 
the performance equation. Since different 
programmers and hardware designers view 
the facilities of operating systems with 
varying degrees of contempt, we varied the 
tests based on how heavily they rely on 
each operating system's file system. 

The first test in the suite is the BIOS- 
level benchmark. On an IBM PC or com- 
patible running MS-DOS, this bench- 
mark ''goes around” the operating 
system, manipulating the disk with direct 
calls to the machine BIOS. This test is de- 
signed to gauge the speed of the disk/con- 
troller combination, with as much of the 
operating system overhead as possible 
factored out of the results. 

The program begins by getting infor- 
mation from the disk and then proceeds to 
test the disk in four stages, with each 
stage repeated 100 times. The program 
first seeks between the two outermost 
tracks, reading one sector on each. It then 
seeks between the two innermost tracks, 
the outermost and middle tracks, and the 
outermost and innermost tracks, reading 
a sector on each track. The times from all 
these seeks are collected, and an “aver- 
age seek time" is calculated. 

The following is pseudocode for the 
BIOS-level benchmark: 


begin maín 
get disk info 
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We gave this card 
a built-in IC memory. 


THE MITSUBISHI PLASTICS IC MEMORY 


BEE CARD 


If you need to carry information but don't want 
to carry a computer, the Mitsubishi Plastics IC Memory 
"Bee Card" System is for you. 

The Bee Card is a plastic card that contains 
from one го four ICs. Offering unprecedented convenience, 
versatility, reliability and economy, ic makes slow-access 
cassette capes and floppy disks obsolete. 

It's also exceptionally sturdy and durable. With 


YS TEM 


a thickness of only 1.8mm(0.07in), it’s compact enough 
to carry in your wallet. Yet offers a memory of from 
64K to 1M bits. 

Best of all, the Bee Card frees you from on- 
line systems. Which makes и perfect for use in the 
field. In almost any field. 

Cards come in four types and a variety of memory 
capacities. Mask-ROM cards are designed for readout 


MITSUBISHI 


AN GA PLASTICS INDUSTRIES. LTD. 


244 BYTE * JUNE 1988 


And we're giving you 


а lot of ways to use it. 


Plays up to 100 melodies with electronic musical instrument. 


Realer-Frier fer IBM POAT) AX 1 


only. OTP ROM cards, for one-time programming. 
EEP ROM cards can be electrically erased and 
reprogrammed. And S-RAM cards, with replaceable 
lithium cell, are erasable and programmable at high 
speed. 

You'll be hearing a lot abour these cards in the 
not-roo-distant future. And seeing a lor of them, too. 
In computerized navigation systems for automobiles. 
At hospitals, recording and storing patient charts. In 
industrial stock inventory control. And even at music 
stores, playing your favorite tunes electronically. 

When you carry che Mitsubishi Plastics Bee Card, 
the future of information handling is right where 
you want it. 

In the palm of your hand. 


Circle 190 on Reader Service Card 


Offers new freedom of font choice. 


Insert into laptop PC for input and readout. 


Mask-Programmed ROM Card 


M OTP ROM One-Time Programmable Cerd 
64K bits 128K bits 256K bits 


64K bits 256K bits 


iM biss (2M bits} (4M bits) 512K bits 
* (1M bits) 
E E — x Available in the near future 
its (byte mode ВАМ Card 


128K bits (byte mode) 2-chip type 
64K bits (page mode) 
i128K bits (page mode) 2-chip type 


64K bits 128K birs 256K bits 
512K bits 1M bits 


For further information 


MITSUBISHI CORPORATION 
Semiconductor Dept. 

2-3-1 Marunouchi, Chiyoda-ku, Tokyo, 100-86 Japan 

Tel :(03)210-3792 Fax:(03)210-3353 Telex: MCTOK A J 33333 


MITSUBISHI INTERNATIONAL GmbH 


Heinrich-Heine-Allee 1, 4000 Düsseldorf 1 Federal Republic of Germany 
Tel: (0211)8385-396 Fax:(0211)8385-397 Telex: 85830-20 MIG D 
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disk identifier 
number of heads 
number of cylinders 
sectors per track 
outer track seek 
first = outermost track 
second - B 
next to outermost track 
doseek (first, second) 
display (accumulated time) 
inner track seek 7 
first = 
next to innermost track 
second - ínnermost track 
doseek (first, second) 
display (accumulated time) 
half platter seek 
first = outermost track 
second = (total tracks)/2 
doseek (first, second) 
display (accumulated time) 
full platter seek 
first = outermost track 
second = innermost track 
doseek (first, second) 
display (accumulated time) 
end main 


begin doseek (first, second) 
accumulated time = 0 
begin repeat (100 times) 
begin timing 
seek to (first), sector 1 
read 1 sector 
seek to (second), 
read 1 sector 
stop timing (calculate 
elapsed time) 
accumulated time = 
accumulated time + 
elapsed time 
end repeat 
end doseek 


sector 1 


We have confidence in the results we 
get from this test, but it does have a cou- 
ple of shortcomings. Fitst, since it deals 
with the hardware in a most intimate fash- 
ion, the program is quite hardware- 
dependent. It will have to be significantly 
rewritten for new systems that might 
come out. The second will become more 
apparent as more of the world moves to 
the SCSI interface for hard disks. SCSI is 
a black-box design that effectively hides 
the geometry of the device from pro- 
grammers. It is so effective at this hiding 
that our BIOS-level test will simply not 
translate to the SCSI environment. 

The next benchmark is not nearly so 
subversive as the BIOS-level test. In the 
second BYTE disk-subsystem bench- 
mark, the operating system is used, but at 
a level of explicit device calls instead of 
relying on its file system. The testing 
methodology is relatively straightforward 
in an MS-DOS system. The main portion 
of the program is run twice. In the first 
iteration, the device is told to step through 
its sectors in 10 even steps, reading one 
sector at each step. In the second itera- 
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tion, the same 10 steps are used, but eight 
sectors are read at each stop. The time for 
each of these iterations is reported. This 
test is designed to be portable across a va- 
riety of system types, though we realize 
that some degree of reprogramming will 
be required for each new system. 
Pseudocode for OS Level —Explicit: 


begin main 
test device - drive to be 
tested 
get disk info (test device) 
disk i1dentifler 
number of heads 
number of cylinders 
sectors per track 
total sectors 
accumulated time = 0 
sector = 0 
begin repeat (50 times) 
track seek (0,1) 
begin repeat (10 times) 
sector = sector + 
(tota) sectors/10) 
begin timing 
track seek (sector,1) 
end timing; calculate 
elapsed time 
accumulated time - 
accumulated timetelapsed 
time 
end repeat 
report (accumulated time) 
end repeat 


begin repeat (50 times) 
accumulated time = 0 
sector = 0 
track seek (0,1) 
begin repeat (10 times) 
sector = sector + 
(total sectors/10) 
begin timing 
track seek (sector,8) 
end timing: calculate 
elapsed time 
accumulated time - 
accumulated 
time*elapsed time 
end repeat 
report (accumulated time) 
end repeat 
end main 


begin track seek 
(sector position, 
# sectors to read) 
move to sector at 
(sector position) 
read ($ sectors to read) 
end track seek 


А case in point is the way this bench- 
mark was ported to SCSI drives under the 
Macintosh operating system. After sev- 
eral conversations with the folks at Jas- 
mine Technologies, who produce SCSI 
drives, we decided that going beneath the 
Finder to make calls directly to the device 
driver provided by the disk drive manu- 
facturer results in the functional equiva- 
lent of the MS-DOS version. This is 


probably the test that will require the 
most effort to port to new interfaces and 
operating systems. 

The third test owes a great debt to our 
old file ИО C-language benchmark. The 
program is designed to measure the inter- 
action of the disk/controller and the oper- 
ating systern's file system. In the normal 
course of working with a storage device, 
three basic operations exist: creating 
files, appending files, and reading files. 
The benchmark creates 10 files of vary- 
ing sizes. Each is then appended by a 
chosen amount. The test then uses an ar- 
bitrarily chosen number (actually a con- 
stant pseudorandom number) to deter- 
mine the location and size of the reads 
and writes that follow. Reading and writ- 
ing in the last portion are performed at a 
ratio of three reads for every write, since 
this approximates the usage pattern of 
disk users we observed. The accumulated 
times for reading, writing, and seeking 
are returned, along with the total number 
of bytes written and read. 

This program translated readily to the 
Macintosh. The only significant change 
was to allow for the difference in the way 
the 80x86 and 680x0 processors deal 
with pointers to disk addresses. The 
80x86 processor requires two integers for 
the pointer, and so two "random" num- 
bers must be generated for the read and 
write addresses. The 680х0 uses a single 
32-bit integer and requires only one “‘ran- 
dom" number. 

Pseudocode for OS-Level File: 


begin main 

count - 120 

write time = 0 

write bytes - 0 

read time = 0 

read bytes = 0 

seek time = 0 

total seeks = 0 

begin repeat (10 times) 

create file 

end repeat 

begin repeat (10 times) 
extend file 


end repeat 
random read and write 
report 

end main 

begin create file 
fileO size - 4000 
filel size - 10000 
file2 size = 500 
file3 size - 2800 
file4 size - 25000 
file5 size - 14000 
fileé size = 8000 
file? size = 8800 
fileB size = 300 


file9 size = 21111 
for each file begin 
open filex 


continued 


It’s no secret, in the laser printer world, you select 
either PostScript or HP LaserJet compatibility You buy 
your printer from HP your board from QMS and your 
software from Adobe. 

Destiny pulls it all together. 

Thanks to our LaserAct II" laser printer, our Page- 
Styler (PostScript language compatible) software and 
PageStyler board. We go beyond HP LaserJet Series 1I com- 
patibility by offering complete PostScript compatibility 
with our own PageStyler software embedded in our ASIC 
processors for the IBM PC" add-on board. The boards, 
printers and software offer full compatibility for the 


PostScript standard on our LaserAct II printer which is 
already fully compatible to the LaserJet Series II. 

The LaserAct II offers 512K memory, upgradable to 
4.5MB, 50% faster throughput than HP LaserJet Series 11, 
and can become a full HPGL plotter with vector graphics 
features. Four months on-site service from TRW is standard. 

Destiny's PageStyler software technology also extends 
to upgrade HP LaserJet Series, Canon LBP Series, and 
Acer LP Series laser printer users for PostScript compat- 
ibility ata much more affordable cost. 


Adobe and FusuScryx are uademarío of Adobe Sysems Inc HP and Laserjet are uradermario uf Hew icti Paciownd Laser Act andi PageSevier are 
wademaris af Destiny Technology QMS в 2 trademark of QAS. Inc LP b ваты uf Acer Technologies LBP o 3 trajcmark of Canon ас 


Destiny Technology Corporation 
930 Thompson Place 
Sunnyvale, California 94086 
(408) 733-3171 
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write bytes = write bytes + 
filex size Е 
begin timer 
write to file 
end timer; calculate 
elapsed time 
write time = write time + 
elapsed time 
close filex 
end 
end create file 


begin extend file 
fileO0 append = 12000 
filel append = 20300 
file2 append - 31111 
file3 append - 3400 
file4 append - 9099 
file5 append - 20755 
file6 append = 7000 
file? append = 400 
file8 append = 22000 
file9 append = 27000 
for each file begin 
open filex for appending 
write bytes = write bytes + 
filex append 
begin timer 
append file 
end timer; calculate 
elapsed time 
write time = write time + 
elapsed time 
close filex 
end 
end extend file 


begin random read and write 
begin repeat (COUNT times)/*see 
main for value of 
COUNT*/ 
begin repeat (3 times) 
select random file 
select 1 random sectors 
into file 
open file 
begin timer 
seek i sectors into file 
end timer; calculate 
elapsed time 
seek time = seek time + 
elapsed time 
total seeks = total seeks 
* 1 
select n random bytes to 
read 
begin timer 
read n bytes 
end timer; calculate 
elapsed time read 
read time = read time + 
elapsed time read 
read bytes = read bytes + 
n 
close file 
end repeat 
select random file 
select 1 random sectors into 
file 
open file 
begin timer 
seek i sectors into file 
end timer; calculate 
elapsed time 
seek time = seek time + 
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elapsed time 
total seeks = total seeks + 
1 


select n random bytes to write 


begin timer 
write n bytes 
end timer; calculate 
elapsed time write 
write time = read time + 
elapsed tíme write 
write bytes - write bytes * 
n 
close file 
end repeat 
end random read and wríte 


The final test in our suite is simplicity 
itself. It uses all the help the operating 
system can offer to first write and then 
read a 1-megabyte file. Here is pseudo- 
code for Large File Read and Write: 


begin write 
allocate 10000 byte buffer 
fill buffer with character 'A' 
open file 'bigfile.dat' 
begin timer 
begin repeat (100 times) 
write buffer to file 
end repeat 
end timer 
close file 
report 
end write 


begin read 
allocate 10000 byte buffer 
open file 'bigfile.dat' 
begin timer 
begin repeat (100 times) 
read file to buffer 
end repeat 
end timer 
close file 
report 
end read 


In all, we've tried to create a suite of tests 
that will give all users an idea of how a 
disk subsystem will perform in a variety 
of circumstances, and will also give users 
with special requirements an indication 
of how the device will perform with the 
level of control they require. 


BYTE Video Benchmarks 
One of the most fundamental operations a 
microcomputer performs frequently is 
writing to its display. Like the process of 
printing a document, this type of task can 
become “bound” by the rate at which the 
display hardware can update the screen. 
Naturally, faster display hardware per- 
mits these video operations to finish 
sooner, freeing the processor to handle 
other tasks. Our tests measure this aspect 
of a microcomputer's performance. 
Deciding how best to measure this par- 
ticular microcomputer subsystem posed a 
bit of a problem. А test of any sophistica- 
tion became dependent on the algorithms 


used to implement the test program. This 
is clearly undesirable: The first require- 
ment for the tests is that the effect of the 
software should be minimized. This 
means that the benchmarks should be 
coded in assembly language to minimize 
this effect and to execute as fast as 
possible. 

However, another requirement of the 
benchmarks, at odds with the first, is that 
the benchmark programs have to run on a 
wide variety of machines, meaning that 
the test programs have to be portable as 
well. Fine-tuned assembly language pro- 
cedures garner the best possible speeds 
for a given microcomputer but would be 
useless on another machine, and might 
not even work on the same machine with 
a new operating system or a new version 
of the old operating system. 

The problem was resolved by devising 
a set of simple low-level video bench- 
mark tests that would test certain basic 
graphics operations. The bulk of the 
benchrnark programs would be written in 
Small-C, and, where it became neces- 
sary, assembly language would be used 
to operate the display hardware. 

An important point must be made 
here. These programs were primarily de- 
signed to be portable. The best possible 
implementation for a given test was not 
used, nor were the tests designed to pro- 
vide the fastest possible speed. The 
benchmarks provide a nominal measure- 
ment of basic graphics operations that 
could be compared across machines. 

Having said that, what did we decide to 
measure? For IBM PCs, PC compatibles, 
and PS/2 systems, there are several basic 
video operations: writing characters 
(text), positioning the cursor, and ma- 
nipulating pixels. For the Macintosh, 
everything drawn on the screen is a col- 
lection of pixels: Theoretically, there is 
no distinction between text and graphics. 
Nevertheless, the Macintosh is used often 
as a word processor where text is manipu- 
lated on the screen, so we believe that, in 
reality, the distinction between text and 
graphics still applies. 


Video Specifics 
Measuring text throughput is simply a 
matter of writing a certain number of 
characters on the screen and measuring 
the time it takes to do this. Since cursor. 
positioning is often used in word-pro- 
cessing applications, we decided that its 
effects would also be measured as a part 
of text operations. First, 80,000 charac- 
ters of text are written to the display. 
Then the cursor 1$ repositioned, and 
80,000 characters are written again. 
Pseudocode for the new BYTE Text 
Throughput benchmark: 


conrinued 
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Listing 1: Source for BYTE's new Sieve benchmark. If you're a regular reader, you'll find it's practically identical 
to the source we've used before. The only additions are the timing functions gtime( ) and calctim(). 


/* 

** BYTE Sieve Benchmark Version 1 for 8088/8086/80286/80386 
** Feb. 17, 1988 Written in BYTE Small-C 

** Based on Small-C by J.E. Hendrix 

** This program executes the infamous Eratosthenes Sieve Prime 
** Number Program from BYTE, Jan. 1983. 


** Operation: 

** 1. Turn on stopwatch 

** 2, Execute SIEVE for LOOP iterations 
** 3, Turn off stopwatch 

** 4, Report time and number of primes found 
** 5, Exit 

*/ 

#include stdio.h 

fdefine size 8190 

fdefine LOOP 100 

#define TRUE YES 

#define FALSE NO 


int tblock[4]; /* Timer holding array */ 
char flags {size + 1]: 


main () 


| 


int i, prime, k, count, iter; 


/* Announce yourself */ 
printf("BYTE Sieve Benchmark\n”) ; 


printf ("td iterations\n", LOOP); 


/* Start timer and execute loop */ 
gtime (tblock); 
for (iter = 1; iter <= LOOP; iter++) 
{ 
count = 0; /* prime counter */ 
for {1 = 0; 1 <= size; i++) /* set all flags true */ 
flags [1) = TRUE; 
for (i = 0; 1 <= size; i++) 
{ 
if (flags [1]) /* found a prime */ 
( 


prime = i+ i + 3; /* twice index + 3 */ 
/* printf ("\ntd", prime); */ 
for (k - i * prime; k «e size: k*- prime) 
flags [К] = FALSE; 
/* kill all multiple */ 
count**; /* primes found */ 
) 
) 
) 
calctim(tblock); 


/* Report results */ 
printf("Results:  (HH:MM:SS:1/100ths) An"); 
printf ("Elapsed time: %d:%d:%d:td\n\n", tblock(0], 
thlock(1],tblock[(2),tblock(3]}; 


printf ("$d primes.\n\n", count); 
/* primes found on 100th pass */ 


/* Exit */ 
printf("Press RETURN to exit:"); 
fgetc (stdin): 
exit (0); 
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Listing 2: Source for the major routines of the Sort benchmark. 


(a) The Quicksort algorithm. 


qsort (aray,bot,top) 

int aray[],bot,top:; 

{ 

int і, j,temp; 
while(bot«top) ( 

/* Set ranges and choose 

partitioning element */ 
izbot; 
j=top; 
temp=aray [bot]; 

/* Partition array */ 
while ({i<4) ( 

while faray[j)>temp) 3-=1; 
агау [1] =агау[3]; 
while((1«3)5& (aray [1] <= епр) ) 
itzl; 
агау( 7] =агау [1]; 
} 
aray[í)]stemp; 

/* Call qsort recursively */ 
qsort (aray,bot,i-1); 
bot=i+1; 

} 

} 


(b) The Shell sort routine. 


shsort (aray, bot,top) 
int aray[],bot,top; 
( 
int i, gap,nex,temp; 
/* Set gap width */ 
gap= (top-bot) /2; 
do ( 
do { 
nexel; 
for (190; i<=top-gap;++i ) 
( if (aray[1)>aray[1+gap]} 
{ tempearay[i]; 
aray [1] =агау [1+чар]; 
aray(itgap]stemp: 


/* No exchanges yet */ 


(c) The heapsort routine. 


hsort (aray, bot, top) 
int aray(],bot, top; 
( 
int i,temp; 
/* First...make a heap */ 
for (i= (top/2) ; 1»1:--1) 
slft(aray,i,top); 
/* Extract maximum */ 
for(ietop:i»1:--i) ( 
sift (aray, 0,1): 
temp=aray [0]; 
aray(0)saray[1i]: 
aray[i]stemp; 
) 
} 


sift (агау, i, 4) 
int aray[], i,j; 
{ 
int k,temp; 
while ({2*1)<=j) { 
k=2*i; 
if (k<j) 
if(aray[k]«aray[k41]) ++k; 
if(aray[i]«aray[k]) { 
tempearay [к]; 
aray[k]-aray(1]; 
aray[1]-temp; 
ick; 
} 
else 12341; 
) 
return; 


) 


nex-0; /* Exchange happened */ 


) 
) 
ү while (nex==0) ; 
Зар=дар/2; 
} while (gap!=0) ; 
} 


begin main 
count = B0000 
get current mode(old mode) 
;get current 
i video mode 


prompt user for mode(video mode) 


:see what user 
; wants 
length = 
determine lengthí(video mode) 
itype of 
; mode determines 
ij number of chars per 
; line 
string = 
build string (length) 
lines = count / length 
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row = column = 1 
row_counter = 
column counter = 1 
begin timer 
switch video mode (video mode) 
begin repeat ílines) 
¿write string 
; to display 
display string(string, 
length) 
end repeat 
begin repeat (count) 
move cursor(row, column) 
¿position 
; cursor... 
display char(char, 1) 
2 ...and write 


; character 
if (row = 25) row counter = 
-1 
if (row - 0) row counter 
= 1 
if (column = length) 
column counter = -1 
if (column = 0} 
column counter = 1 
row = row + 1 
column = column + 1 
if ((char + 1) > '2') 
char = 'A' 
end repeat 
end timer 
compute time 
switch video mode(old mode) 
srestore original 
; mode 
report (accumulated time) 
begin timer 
stime loop overhead 
begin repeat (lines) 
end repeat 
begin repeat (count) 
end repeat 
end timer 
compute time 
report (accumulated time) 
end main 


Although graphics operations are sim- 
ply a matter of manipulating pixels, pixel 
throughput requires more than simply 
blasting pixels to the display. Pixels are 
used to represent objects. Аз these ob- 
jects are drawn, the state of certain pixels 
must be read to permit certain graphics 
operations, such as clipping, to be per- 
formed on the object. Finally, drawing 
these objects can require that certain 
areas of the screen be flooded or filled 
with colors. Since the color must fill only 
the object, this again requires that the 
state of pixels be read. Since objects on 
the screen are typically drawn and then 
filled, the object drawn for the Pixel 
Throughput test is flooded with color 
using a seed fill. 

For the Pixel Throughput test, the ob- 
ject drawn is a circle. We chose a circle 
for the target object because, interest- 
ingly enough, the algorithm for drawing a 
circle was much simpler than algorithms 
to draw lines; thus, it minimized the code 
overhead for the test. The circle is drawn 
eight times around a common origin, 
with the radius of each successive circle 
increasing by a fixed amount. Once each 
circle is drawn, it is filled with a color 
using a seed-fill algorithm, and then the 
next circle is drawn. The seed-fill algo- 
rithm may not be the fastest possible for 
this test, but the seed fill demands that the 
state of many pixels be read and written, 
which is the point of the measurement. 

Pseudocode for the new BYTE Pixel 
Throughput benchmark: 


continued 
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years ahead and get 
at the same time. 


Every business person worth his or her salt 
knows you have to prepare for the future. They also 
know the only way to get to the future is by getting a 
grip on business now. 

That is precisely the point of the IBM* Personal 
System/2" family. 

[п fact, the real beauty of the PS/2*design is 
that it has enabled us to satisfy many of your imme- 
diate needs, while still focusing on the bigger picture. 


For improving performance, 
there’s no time like the present. 


The PS/2 was designed to bring advanced 
technology to your desk now. 

It runs DOS applications youre running now, 
like Lotus*1-2-3* spreadsheet and DisplayWrite" 4 
word processing program. 

And it runs them faster—from 11796 to more 
than 850% faster, in tested applications,” depending 
on the model you choose. 

The PS/2 family also gives you more standard 
features than other systems. 
In fact, graphics, along with communication, 
printer, and pointing device ports, are built right 
in. That can save you money later on. And it 
gives you the convenience youll need in the 
‘ future. Right now. 
All of those features were designed to 
satisfy your present need for power and 


graphics. And they do. Which is why the 


than any computers in history. 
But satisfying your current needs 
was only part of the plan. 
The PS/2 was also intended to 


i Personal System/2 family is selling faster 


offer you an entirely new way of protecting the life of 
your investment. 


IBM puts the future of computing 
in your hands. 


If the IBM PS/2 is the best way to get a handle 
on business today, the PS/2 combined with the IBM 
Operating System/2" program could completely 
redefine your ideas about computing in the future. 

In fact, we at IBM believe 05/2": the future 
of personal computing. 

OS/2 (together with our models employing 
PS/2 Micro Channel" architecture) boosts pro- 
ductivity levels even higher—up to 65% over DOS. 
It manages large memory to run several jobs at 
once, including multiple spreadsheets. 

OS/2 also ensures that you'll always be able to 
run DOS-based programs. 

And, even more important, it has impressed 
software manufacturers enough for them to invest 
their time and resources, developing many new 
applications to take advantage of the power of OS/2. 

So call your IBM Marketing Representative. 
Or call 1-800-447-4700 for the 
name of your nearest IBM 
authorized dealer. 

Learn more 
about the IBM PS/2 
and 05/2. 
And learn 
how to make your day- 
to-day operation more 
efficient while keeping 
a close eye on the 
bigger picture. 


“Now I've got a jump on my 
competition." 


| — 


1 — "NA. 


==. The Digger Picture 


Based on performance test results published in the April, 1987 and January. 1988 issues ol PC Digest, comparing the PS/2 Models 30, 50. 60 and 80 to the IBM PC XT, running Lotus 1-2-3 and Display Wtite 4. 
Р5/2 rade 


t This simulated screen shown was developed using the (ВМ Storyboard Plus program. IBM, Personal System/2 and 


are registered trademarks; PC XT, Operating System/2. 05/2, Micro Channel and 


DisplayWnte are trademarks of IBM Corporation. Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation. © IBM 1988. 
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Listing 3: The major components of the Matrix benchmark: 

(а) adds two square matrices, (b) multiplies two square matrices, and 

(c) performs the transposition of a matrix. Note that Small-C supports only 
one-dimensional arrays, so we have to simulate square matrices. 


(a) madd (arayl,aray2,arayJ,trows,tcols) 


int arayl[(].aray2[(],aray3([(]: 
int trows,tcols; 
{ 
int 1,7; 
for (i=0;i<t rows;++1) 
for (4=0; 4<tcols;++ 4) 


aray3[i*tcols*j]-arayl[i*tcols*j]-* 


aray2 [i*tcols4*]): 
return; 


) 


(b) mult (arayl,aray2,aray3,rowl, coll, row2,¢col2) 


int arayl[l,aray2[l,aray3(]: 
int rowl,coli, row2,col2; 

{ 
int i,j,k; 
for (i=0; i<row] ;++3) 

for (j=0; j<col2; ++4) 

{ aray3[i*col1+j}=#0; 

for (k=0;k<coll;++k) 


aray3 (i*col1+j)+=arayl [i*coll+k) * 
aray2 [k*col2+4);: 


} 
return; 
) 


mtrans (arayl,aray2,row,col) 
int arayl[],aray2[]: 
int сом, со1; 
i 
int i,j; 
for (i=0; i<ccol; ++i) 
for (j=0; j<row;++4) 


aray2[i*col*j]earayl[j*row*i]; 


return; 


) 


begin main 
number of circles = 7 
get current mode(old mode) 
sget current video 
; mode 


prompt user for mode(video mode) 
;see what user 
¿wants 
switch_video_mode (video_mode) 
change mode 
set size(video mode, cx, cy) 
sget x-y limits for 
sthis mode 
begin timer 
radius - 20 
;:starting size 
draw circle(cx, cy, radius, 
color) 
begin repeat 
(number of circles) 
radius = radius + 10 
draw circle(cx, cy, 
radius, color) 
;draw new 
; circle 
flood circle(cx*radius-5, 
cy, color) ;flood the 


B Y T E * JUNE 1988 


; circle 
end repeat 
end timer 
compute time 
switch video mode(old mode) 
¿restore original 
; mode 
report (accumulated time) 
end main 


The benchmark programs work reli- 
ably across the IBM PC family, from the 
first PC to the PS/2 Model 80. This is be- 
cause the video buffer's address has re- 
mained stable over time, although the 
size of the video buffer has grown. А 
menagerie of video modes has been intro- 
duced since then, each with its own 
idiosyncrasies. 

Nevertheless, the PC video benchmark 
programs support MDA, CGA, EGA, 
MCGA, УСА, and Hercules graphics 
modes. The test prompts the user for the 
desired video mode, and the output is 
modified as necessary to support the 
mode requested. The timings for the tests 


are measured by the computer under test. 
For the Macintosh, a window of fixed 
size is opened. This window fits within 
the smallest Mac display: the 9-inch diag- 
onal built-in monitor on the Mac Plus and 
Mac SE. The active port is set to this win- 
dow, and the graphics operations are run. 
QuickDraw is used to draw text or pixels 
in the window. Again, the computer itself 
times the operations to minimize error. 


Down the Pike 

As graphics boards with coprocessors be- 
come available, the benchmarks will be 
modified to work with them. If neces- 
sary, more sophisticated tests will be de- 
vised to thoroughly test the new capabili- 
ties provided by these coprocessors. 


Applications-Level Benchmarks 
BYTE's new applications-level bench- 
marks are designed to measure system 
performance in five areas of interest: 
science/engineering, database manage- 
ment, word processing, software devel- 
opment using compilers, and spreadsheet 
calculation. Each application area places 
a different balance of demands on a sys- 
tem's resources, and, as a result, a group 
of systems may achieve different rankings 
in the various tests. 

The key variables that determine per- 
formance in these tests are CPU, effec- 
tive presence of an FPU, effective pres- 
ence of a GPU, operating system, speed 
of memory, and disk. (We say “ейес- 
tive" because not all applications are 
written in such a way as to take advantage 
of numeric and graphics coprocessors, 
relying instead on the CPU.) The terms 
FPU and GPU refer not necessarily to 
chips but also, in some cases, to floating- 
point or graphics processor boards. 

Why test applications, given the abun- 
dance of numbers emanating from our 
low-level and mid-level tests? Primarily 
as a reality check. Most users will not 
have firsthand experience with our lower- 
level benchmarks, but they will almost 
certainly have some experience with one 
or more of the application areas we're 
testing. Perform a global replace on 1000 
occurrences of the word first—anyone 
can relate to that. Our applications 
benchmarks will give you an easy-to- 
grasp handle on system performance. 

Applications benchmarks also offer 
some corroboration of the results from 
lower-level tests. A system that does ex- 
tremely well on the FPU benchmarks 
should excel in certain areas of our engi- 
neering/scientific benchmarks as well. In 
cases where our applications results are 
at odds with our lower-level measure- 
ments, deeper probing is called for. This 
brings up a third use for applications 


continued 


HOW. 
would you pay 
for a device that- 


does all this: 


* Print Master II lets all your computers 
easily share all your printers, plotters, and 
modems, reducing the cost per user of 
expensive peripherals. 


* Print Master II spools print jobs in its 
smart 256K buffer (held expandable up to 
768K), then outputs them in sequence to keep 
your computers and printers working. 


* Print Master II allows computers to select 
each other so you can share data bases and 
transfer files. 


* Print Master II makes choosing a connection 
as easy as moving your cursor. You select 
where you want your data to go from a pop- 
up menu generated by BayTech's memory 
resident program. 


• Print Master II, Model 808E, features 
eight flexible ports: six serial and two parallel. 
You can set апу port, including both parallel 
ports, as a computer port or a printer port. 


* Print Master П’5 serial ports operate at 
real speeds up to 9600 baud, even when all 


uch 


ports are operating at the 
same time. You can 

set baud rates, plus 
other con- 
figuration 
changes, 

for each port. 


* Print Master II handles protocol con- 
version automatically (i.e. serial/parallel, 
baud rates, handshaking, etc.), so it's 
compatible with virtually all makes of com- 
puters, printers, plotters, modems and 
peripherals. 


* Print Master II can be used in conjunction 
with the printer server of a LAN to help 
off-load network traffic by providing port 
expansion and extra buffer. 


* Print Master II features many little 
extras that make a big difference in per- 
formance: shielded connectors, a built-in 
power supply, easy-to-read configuration 
menus, fewer parts for higher reliability, 
sturdy metal case. 


How about $595? Call us to order direct 
or for the name of your nearest dealer. 


Bay Technical Associates, Inc., Data Communications Products Division 
200 N. Second St, Bay Saint Louis, MS 39520 USA 
Telex 910-333-1618 BAYTECH, Telephone 601-467-8231 or toll-free 


800-523-2702 


Circle 35 on Reader Service Card 
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mall-C has a history that stretches 

back to 1980 when Ron Cain first 
presented it in the May Dr. Dobb's Jour- 
nal of Computer Calesthenics and Or- 
thodontia. Originally written for 8080- 
based CP/M machines (there were lots 
around back then), Small-C's attraction 
was its ability to compile itself. Compil- 
ing a program with Small-C yielded as- 
sembly language source that you fed to 
M80 and L80 (Microsoft's CP/M as- 
sembler and linker) to create an execut- 
able file. Though $та!-С handled only 
& subset of the features of a full-blown C 
compiler (e.g., it supported only char 
and int data types), it was powerful 
enough to handle applications that were 
quite robust. For proof, check the refer- 
ences at the end of this text box. L. E. 
Payne and J. E. Hendrix took this ver- 
sion of Small-C, added substantially to 
its syntax, and presented a hefty system 
library for the language. Again, this ver- 
sion of Small-C ran on 8080-based 
CP/M machines. 

BYTE Small-C is a modified version 
of Hendrix and Payne's Small-C with all 
the necessary enhancements added to 
bring it to processors and operating sys- 
tems in widest use today. As of this writ- 
ing, BYTE Small-C is running on the 
8088/8086 (and 80286) under PC-DOS, 
on the 68000 and 68020 of the Macin- 
tosh family, and on the 80386 using 
Phar Lap's RUN386 environment. As 
with the original Small-C, BYTE's ver- 
sion emits source code that you hand to 
the appropriate assembler and linker. 
I've tried to keep the language as consis- 
tent across ports as possible; Гуе also 


benchmarks—as a way of measuring total 
system performance. 

In most applications, we have selected 
rnore than one program to usc. We picked 
programs that have a significant user base 
and fit nicely with our testing needs 
(e.g., having macro languages and the 
ability to execute batch files). Where pos- 
sible, we picked programs that are avail- 
able on both the Macintosh and the PC. 

Avoid the natural temptation to see 
these tests as software benchmarks. For 
instance, in the word-processing area, we 
are not testing the performance of Word 
versus XyWrite on MS-DOS computers; 
the tests weren't set up to make that kind 
of comparison at all. We use more than 
one program in each category as a way of 
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BYTE Small-C 
Richard Grehan 


tried to keep the library routines as simi- 
lar to Payne and Hendrix's in operation 
and call structure as I could. There are 
some differences—some good, some 
bad. 

Here's a potpourri of major features 
BYTE Smali-C enjoys (or doesn't enjoy) 
over its predecessors: 


© The original Smali-C handled many of 
its logical, math, and comparison opera- 
tions by calling a math/logic library. 
When you consider that Small-C was 
running on an 8080 processor, the rea- 
sons for this are obvious—a 16-bit sub- 
traction operation could consume many 
bytes of code. BYTE Small-C encodes 
such operations “in-line,” and it can do 
this thanks to the improved instruction 
sets of today’s processors. The result is 
faster code, since the program doesn’t 
have to do a CALL instruction just to per- 
form an add or subtract. For some oper- 
ations, this also generates more code 
(since some comparison operations re- 
quire several instructions), but given the 
amount of memory most machines have 
today, I decided that the speed-to-size 
trade-off was worth it. 

• The 8088/8086/80286 version of 
BYTE Small-C defines integers as being 
16 bits big. The 80386, 68000, and 
68020 versions, however, use 32-bit in- 
tegers. Pointer variables follow the same 
pattern (which means, of course, that 
the data area for an 8088/8086/80286 
program is restricted to 64K bytes). 

* The 8088/8086/80286 version gener- 
ates code that is MASM-compatible. 
The 68000 and 68020 version emits 


better covering the application, and to 
gain extra assurance that our overall rank- 
ings are independent of the particular 
program we used to test the application 
performance. For instance, it might be 
that XyWrite and Word would produce a 
different ranking on a given set of com- 
puter systems. That's important, because 
it tells you that there may be no clear win- 
ner in that application area. 


Science/Engineering 

Scientific and engineering applications 
place heaviest emphasis on graphics and 
numeric processing. We divide this area 
into CAD, statistics, and numeric analy- 
sis/plotting of functions. All our applica- 
tions programs will use the 80x87 (68881 


MDS assembler/linker-compatible 
code. Finally, the 80386 version pro- 
duces code for Phar Lap's 386|ASM/ 
LINK package. I've recoded the library 
for the PC-DOS machines to make use 
of the DOS functions added with DOS 
2.0 and higher (1.е., the Unix-style file 
I/O calls). The Macintosh version uses а 
run-time library adapted from code first 
presented by Steve Williams (see 
references). 


Finally, I would like to personally 
thank the people who have gone before 
me, and whose work made all this possi- 
ble—namely, Ron Cain, J. E. Hendrix, 
L. E. Payne, and Steve Williams. They 
have all put staggering amounts of time 
into work that they have graciously 
shared with us, and they have permitted 
us to share it with you. BYTE Small-C 
will be released into the public domain 
in source-code form (see page 3 for de- 
tails). Use it, modify it, learn from it, 
and all we ask is that if you create some- 
thing with it, give conspicuous credit to 
those whose efforts brought it to you. 


REFERENCES 

1. Hendrix, J. E. The Smali-C Hand- 
book. Reston, VA: Reston Publishing 
Company, 1984. 

2. Dr. Dobb's Toolbook of C. New 
York, NY: Prentice-Hall, 1986. 

3. Williams, Steve. Programming the 
Macintosh in Assembly Language. 
Berkeley, CA: Sybex, 1986. 


Richard Grehan is a BYTE senior tech- 
nical editor at large. 


for the Mac) FPU if one is installed. 

For the CAD test, we use a 208,172- 
byte .DWG file called SOFTWEST.DWG that 
produces a multilayer printed circuit 
board layout. The file is from The Great 
Softwestern Company and was specifi- 
cally designed to exercise CAD func- 
tions. We also use AutoCAD's St. Paul's 
Cathedral file, STPAULS.DWG; the draw- 
ing includes thousands of vectors and is a 
good test of raw graphics speed. Timed 
tests are: 


SEi. Load and display SOFTWEST.DWG. 
Disk and computation time dominate. 
SE2. Regenerate the screen image. For 
such a large file, disk and computation 
continued 


Ultimate Power. Ultimate Confidence. 
Ultimate Freedom. 


Experience 20 MHz 
386 Power, AST Style 


The sky's the limit. That's how you 
might describe the power-packed 
capabilities of the AST Premium" 386 
...and how far we'll go to pro- 

vide outstanding products, service 
and support. 

Only the 20 MHz, Premium/386, 
with its advanced bus technology 
(SMARTslot™) and uncompromising 
compatibility, eliminates the traditional 
restrictions placed on an AT*'s per- 
formance and speed while providing 
future upgradeability. 

You also get the comfort that comes 
from choosing a company with a 
solid worldwide reputation for reliable, 


high-quality technology. 

So while others are caught up in 
compatibility and support problems, 
you're completely free to enjoy the 
highest AT-compatible '386 system 
performance available today...and 
take advantage of performance- 
oriented upgrades in the future using 
SMARTSlot architecture. 

And because of our many years of 
working with key leaders in the 
industry, we're able to maximize the 
capabilities of the most advanced 
operating systems and application 
software available, including MS® 
OS/2 from AST, IBM*'s OS/2" UNIX" 
Windows™ 386 and MS-DOS® 

For more information call 
(714) 863-0181 and ask for operator 
АА15, or fill out the coupon below. 


Св 


AST Research, Inc., 2121 Alton Ave, irvine, CA 92714- 


fleri Fus 
Buyincts Machines Corp. MS-DOS anal M5 registered яты Windows inulemark 
Microsoft Corp. UNIX пишет ATGT Bell Laboratories, Copyright © 1988 
AST Research, inc. AH rights reserved. Screen display courtesy Verse CAD 
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Times Have Changed. 


W Н O L E S ALE 


Amited 
386 ЕСА ог VGA COLOR — $2,950.00* 


MODEL: TAXAN 386/20 

* Taxan Model 765 640 X 350 14” ЕСА Color Monitor 

• 20 MHz 0 Wait State Computer 

* Everex Auto Switch EGA Card 

* Intel 80386 CPU 

* Multi-speed 9.6/21.0/26.7 Landmark 

* Digital Display 

* Keytronics 101 Enhanced Keyboard 

* | Meg, 100ns Memory 

e 230 Watt Power Supply & Tower Case 

® Seagate Model ST251 42+ Meg Hard Disk Drive 

e 54" 1.2 Meg Floppy Drive 

e 3%" 720K Floppy Drive 

* Western Digital 2 Hard Disk and 2 Floppy Controller 
with cables 

* Chips and Technology Chip Set 

* Serial / Parallel & Game Ports 

* Complete Operations Manual 


* One Year Warranty 1-10 — 1100 101-500 
* Math Co-Processor Socket .......... $2950 $2750 $2550 
386 Base System 
MODEL: T386/20 
e Same as above without 1-10 101-100 101-500 
EGA Color .....,................ $2550 — $2250 $2050 
• Same Base System without 
EGA Color & Hard Disk ......... $2100 $2000 $1850 


*VGA 1280 X 600... add $250 


CCDA ...the One to Buy! 
a DC LIEBE E 


IBM PS/2 — 


ACER вм | | 

ARC 386i _ мн | 

CAE/SAR 386 [вм | 

COMPAQ | 

COMPUADD _ — p вм | 

FIVE STAR | — 16MHz — |MON 

NCR РС916 | — чемнё _ 

PC DESIGN NECEM F 

PC LIMITED [вме f. | | 7 

TELEVIDEO [ем |||. в Е 

WANG 380 | ‘вме ë | № БӘӘ 
а = паша Р = Proprietary **Prices in this chart are from published test articles, ads or recent quotes of the equipment indicated, All products or names in this ad are trademarks of those various corporaiions. 
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Offer 


CCDA sells only REAL products 


D 


When it comes to quality, price M performance, there is no 
company to compare with CCDA. Since CCDA uses only the 
highest quality NAME BRAND PRODUCTS, quality cannot be 
questioned. As to performance, the materials speak for them- 


selves, and price is incomparable. 


IBM AT 


Compatible — 


$1,850.00 


12 MHz 286 EGA Color System 


MODEL: TAXAN 286/12 


e Taxan Model 765 640 X 350 14” EGA Color Monitor 


* 12 MHz PC-AT Computer 


* Everex Enhanced Auto Switch EGA Card 


* Intel 80286 CPU 
* Multi-speed 6/8/10/12 MHz 
* Digital Display 


* Keytronics 101 Enhanced Keyboard 


* 640k 120ns Memory 


e 200 Watt P.C. Cooling Power Supply 


è Seagate Model 57251 42+ Meg Hard Disk Drive 


• 54" 12 Meg Floppy Drive 


* Western Digital 2 Hard Disk and 2 Floppy Controller 


with cables 
* Chips and Technology Chip Set 
• Serial/Parallel & Game Port 
* Complete Operations Manual 
* One Year Warranty 


* 80287 Math Co-Processor Slot ...... 


286 Base System 


MODEL: T286/12 
• 12 MHz PC-AT Computer 
• Same as above without 


EGA Color & Hard Disk ........ 
* With EGA Color ............... 
* With Hard Disk ................ 
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11-100 — 101-500 
$1750 — $1650 
11-100 — 101-500 
$ 895 $ 795 
$1295 $1195 
$1250 — $1150 


U 
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In today's marketplace you will find hundreds of companies 
who sell private label products. Some of these firms will buy from 
little known manufacturers in Taiwan or will have them build 
something to “зрес;” they may even purchase from known 
manufacturers and either procure their standard product and 
relabel it or will have a product designed to their specifications, 
Which in most cases is to the detriment of the consumer. CCDA 
does none of these; CCDA purchases only the finest of 
non-altered, nationally advertised products, in such quantities as 
to allow incredible savings to CCDA customers. 

When a product is designed to a particular requirement, it is 
usually to eliminate some of its intended functions in order to 
save money and conform only to the barest essentials required 
for operation. Naturally this eliminates versatility, which is not to 
the customer's advantage but increases profit to the seller. 


TO ORDER, CALL TOLL-FREE: 


1-800-637-CCDA 


CCDA GUARANTEE: АЛ CCDA products are warranted 10 be free from defecis in materials and 
workmanship for [2 months from the time of purchase, Should a problem caused by defective materials or 
workmanship occur within 90 days from date of purchase, simply rensm said product to CCDA for replace- 
tment or repair. Since most problems occur within the first 90 days of operation this is a most effective 
methodology of correcting such difficulties. Should problems occur due to defective materials or 
workmanship after 90 days, products may be returned to the manufacturer, RETURN POLICY: All CCDA 
products arc guaranteed to provide salisfaction to insure performance and compatibility. Should any CCDA 
product prove unsatisfactory due to incompatibility or performance i1 may be retumed within 30 days (ram 
date of purchase. PRODUCT QUALITY: All CCDA products are provided by leaders in the computer indus- 
try and the purchaser need nol worry about “private label" or "single source" product problems, All producis 
are of the highest quality and arc tested before shipment Io insure proper operation. * All prices subject to 
change without notice. * Delivery and shipment subject 10 availability. * CCDA reserves the righi to suh- 
stitute equivalent items. * Purchaser is liable for all purchases FOB CCDA Dallas, and should insure 
purchase. * Free shipping UPS ground within the continental US. 


CLONE COMPONENT 
DISTRIBUTORS 
OF AMERICA 


17610 Midway Road, 
Suite 134-342 
Dallas, Texas 75252 
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MICRO CADAM CORNERSTONE: 
Real mainframe-based РС CAD 
software that beats them all. 


Now you can get real mainframe 
CAD power for your IBM® PS/27 
PC/AT® and compatibles at a PC price— 
just $2,995? 

MICRO CADAM CORNERSTONE 
beat the competition at the recent 
“PC CAD Shootout"—a benchmark 
evaluation of the best PC CAD software, 
sponsored by the National Computer 
Graphics Association (NCGA), and 
witnessed by 170 CAD/CAM profession- 
als and editors. 

We not only finished first—we 
were the only system to completely 
finish the benchmark exercise in the 
allotted time. 

And when the audience voted, 
MICRO CADAM CORNERSTONE outpolled 


the closest competitor by a 6-to-1 
margin. 

MICRO CADAM CORNERSTONE 
isn't just fast, it's also incredibly power- 
ful. It employs the friendly CADAMS 
user interface famous throughout the 
industry for being easy to learn and 
use—even if you've never worked with 
a CAD system before. 

MICRO CADAM CORNERSTONE is 
upwardly compatible with the whole 
CADAM family of CAD/CAM/CAE solu- 
tions, working today on more than 
25,000 CADAM terminals and used by 
over 100,000 design and manufacturing 
professionals worldwide. And it features 
DXF neutral files, so you can exchange 
drawings with other PC-based systems 


©1987 CADAM INC 


and interface to other applications 
like desktop publishing. 

So if you're looking for real 
mainframe CAD power at a PC price, 
then ask for the one that beats them 
all, MICRO CADAM CORNERSTONE. 
Call CADAM today—toll-free at 
800-255-5710. 


MICRO CADAM CORNERSTONE... 
The Ultimate PC CAD Production Too! 


г 


aw 


CADAM INC 


A SUBSIDIARY OF LOCKHEED CORPORATION 


*Suppestet 11 $. retail horasing fee. CADAM 5 3 registered trademark and MICRO CADAM OORNERSTONE is a trademark of CADAM INC IBM and PC/AT are regisered trademarks and P5/2 is a trademark of International Business Machines Corporation 
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tant functions and what they do. 


Floating-Point Functions 

Small-C has no floating-point type, so 
the library functions operate on blocks 
of 8 bytes (you can use a four-element 
integer array). This means that numbers 
are manipulated in the IEEE long-real- 
number format (i.e., 1 bit for the sign, 
11 bits for the exponent, and 52 bits for 
the mantissa). Nearly all these floating- 
point functions operate on their argu- 
ments via pointers. 


efinit()—Initialize the floating-point 
coprocessor. 
efint2float(ptr)—Converts the 2's 
complement integer (stored as a quad- 
word) pointed to by ptr into floating- 
point format. 
effloat2int(ptr)—Converts the 
floating-point number at ptr to a 2's 
complement integer (quadword). 
ef2add(faci,fac2,dest) — Adds the 
floating-point number at faci to the 
floating-point number at fac2 and 
places the result at dest. 
ef2sub(facl,fac2,dest) — Subtracts 
the floating-point number at fac2 from 
the floating-point number at fac1, plac- 
ing the result at dest. 
ef2mult(facl,fac2,dest) — Multi- 
plies the floating-point number at Рас1 
by the floating-point number at face, 
placing the result at dest. 

®*f2mult( faci, fac2,dest) — Divides 
the floating-point number at fac1 by the 
floating-point number at fac2, placing 
the result at dest. 
efload(ptr)—Loads the floating- 
point number onto the top of the co- 
processor's internal stack. 
efstore(ptr)—Stores the top number 
on the coprocessor's internal stack at 
ptr. 

efadd(ptr), fsub(ptr), fmult(ptr), 
fdiv(ptr)—These functions operate 
like their f2xx counterparts mentioned 


time stil] dominate. 

SE3. Load and display STPAULS.DWG. 
SEA. Calculate the hidden lines and 
display. Computation time and memory 
handling dominate this item. 

SES. Regenerate the STPAULS.DWG. 
Graphics speed dominates this number. 


We use AutoCAD for MS-DOS com- 


Small-C Support Functions 


T о aid in the crafting of the low-level benchmarks, we created quite a number of 
support functions to interface with our Small-C programs. This is particularly 
true of the floating-point coprocessor benchmark. So that you'll find the source and 
pseudocode in this article more readable, here is a brief catalog of the more impor- 


above, except that facil is the top num- 
ber on the coprocessor’s stack, fac2 is 
given by ptr, and the result is left on the 
coprocessor's stack. 

efabs()—The top number on the co- 
processor's stack is set to its absolute 
value. 

efconst(n)—Loads the top of copro- 
cessor stack with the constant given by 
n. For п=0,1,2, the constants loaded 
are 0, 1, and я, respectively. 
efcompz(ptr)—The floating-point 
number at ptr is compared with O. This 
function returns a — 1 if less, O if equal, 
and + 1 if greater. 
*fconp(ptri,ptr2)— This function 
returns —1 if ptr«ptr2, 0 if 
ptri-ptr2,and +1 if ptri>ptr2. 
ef'sin(ptr,dest)—Calculates the sine 
of the floating-point number at ptr and 
returns the result in dest. 
efex(ptr,dest)—Calculates е", where 
x is given by the number at ptr. Stores 
the result at dest. 
efltprint(n,ptr)—Prints the float- 
ing-point number at ptr in scientific no- 
tation (i.e., +/—х.хххххЕ t / —yyy). 
The integer n selects the number of 
digits (up to 19) to print. 


Timing Functions 


egtime(tblock)—This function re- 
turns the current system time in the four- 
element integer array tblock[), so that 
tblock[0] holds hours, tblock[1] 
holds minutes, tblock[(2) holds sec- 
onds, and tblock[3] holds hundredths 
of a second for MS-DOS machines, or 
sixtieths of a second for Macs. 
ecaletime(tblock)— This function 
calculates the difference between the 
current time and the time held in the 
tblock[]. The resulting elapsed time is 
returned іп the tblock[] array and has 
the same format as described in the 
gtime() function. 


puters and Minicad for the Macintosh. 
Tests SEI, SE2, and SE3 are primarily 
dependent on disk access and computa- 
tional speed; SES is the most direct indi- 
cator of graphics throughput, since the 
calculations have been completed already 
and display lists generated. Test SEA is 
again computation- and memory-han- 
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dling-dependent, since it requires gener- 
ation of a 10,000-plus list of hidden lines. 

For statistical work, we use STATA 1.5 
(MS-DOS) and Data Desk Professional 
(Macintosh). In the MS-DOS case, we 
execute two do-files; one (SE6) performs 
a series of ANOVA operations, and the 
other constructs and displays 27 data 
graphics. In the Macintosh case, we do a 
regression analysis and a correlation 
analysis on a set of 10 1000-observation 
variables. 

As an additional check on computation 
speed, we ran a couple of models written 
for the MS-DOS-based MathCAD pro- 
gram. One model (reported as SE7) per- 
forms an iterative floating-point opera- 
tion to generate 800 x,y points in a list, 
and then plots the points; another com- 
putes the fast Fourier transform (FFT) 
and inverse FFT on a 1024-point data set. 
The time to execute the entire FFT is re- 
ported as SE8. 


Database Management 

We use dBASE III Plus (MS-DOS) and 
dBASE McMax (Macintosh) as typical 
DBMS tools. Both packages run a do-file 
that performs eight timed tests using a 
1200-record, 490K-byte mailing list. 


DB1. Copy 1200 records to another file. 
DB2. Create an index file on a randomly 
sorted field. 

DB3. Using the indexed file, list last 
name, first name, country to the screen. 
DB4. Using the indexed file, append 832 
records to the database. 

DBS. Using the indexed file, seek and de- 
lete the appended records. 

DB6. Pack the (unindexed) database. 
DB7. Count records with a specified 
country field. 

DB8. Sort the database to another file, 
two sort keys. 


Word Processing 
The word-processing tests use XyQuest’s 
XyWrite III Plus, Microsoft Word 4.0, 
and Aldus PageMaker 1 .0a for MS-DOS 
computers; and MacWrite 5.0, Microsoft 
Word 3.01, and Aldus PageMaker 2.0a 
for Macintosh computers. Two ASCII 
documents are used: small.txt (6072 
words) and large.txt (24,108 words). 
For the PageMaker test, we fill in Aldus’s 
blank Business Templates with our own 
text and graphics files to create a 35-page 
handbook document. 

Using a XyWrite macro program, we 
time each of the following operations for 
small.txt and large.txt: 


WP1. Load document (large. txt only). 
WP2. Count words. 
WP3. Global search and replace, then 
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Listing 4: BYTE's new floating-point benchmark. 


** BYTE Small-C Floating-Point Benchmark 
** Version 1 for 8088/8086/80286 

** Marcb, 1988 

** Written in BYTE Small-C 

** Based on Small-C by J.E. Hendrix 


** Operation: 
** 1. Initialize the coprocessor. 
** 2. Execute fourbang(), which: 


же a. Generates space for temporaries and constants. 

кж b. Turns оп stopwatch. 

EX c. Executes loop FCOUNT times. Loop consists of: 

wA 8 each of floating add, subtract, multiply, divide. 
шы d. Turns off stopwatch. 

** e. Calculates time for an empty loop. 


x f. Reports time and result of operations. 

** 3. Executes finteg(), which: 

к а. Generates space for temporaries and constants. 

kk b. Turns on stopwatch. 

жЕ с. Executes a trapezoidal integration method for зіл (х) 
kk from 0 to pi/2. 

x d. Turns off stopwatch. 

** e. Calculates time for an empty loop. 

mx f. Reports time and result of operation. 

ial g. Turns on stopwatch. 

=e h. Executes a trapezoidal integration method for е^ (x) 
кк from 0 to 1. 

** i. Turns off stopwatch. 

we 4. Calculates time for an empty loop. 

aid k. Reports time and result of operation. 

** 4. Exits. 


** NOTE: 

** Since Small-C does not support floating-point, we simply 
** manipulate floating-point numbers as 4-element integer 
** arrays. The floating-point library functions handle the 
** actual calls to the coprocessor, including the routine 
** to print out a floating-point number. 


** Expected results: 

** Por first test: 1.000000000E1 (10.0) 

** For trapezoidal of sine(x): 1.000000000Е0 (1.0) 
** For trapezoidal of e^x: 1.718281828E0 (e-1) 


#include stdio.h 


define FCOUNT 20000  /* Number of times the four-banger test */ 
/* is repeated. */ 
define ICOUNT 32000  /* Stepsize for the integration test */ 


/* Timer holding variables */ 
int ср1оск [4]; 
int mtblock [4]; /* Рог empty loop timing */ 


main () 
{ 
/* Announce yourself */ 
printf ("BYTE Small-C Floating-Point Coprocessor Benchmark\n\n") ; 


/* Initialize the math coprocessor */ 
finit 0; 


/* Do four-banger test */ 
fourbang():; 


/* Do integration */ 
finteg(); 


) 
ү" 


их 
we 
at 
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/* Go home */ 
finit(); 


printf("Press RETURN to exit:"); 
fgetc (stdin); 


exit (0); 


fourbang () 
Executes a loop of floating-point additions, subtractions, 
multiplications, and divisions. 


fourbang () 


{ 


int ten[4):; /* Holder for 10 */ 

int опе [4]; /* Holder for one */ 
int temp[4]; /* Temporary storage */ 
int i; 


/* Announce yourself */ 
printf ("Basic Math Test (+,-,*,/) \п"); 


/* First set up constants */ 
ten[0]«10; 
ten[1]-ten([2]2ten[3]-s0; 
fint2float (ten); 

fconst (1); 

fstore (one); 


/* Initialize temp location */ 
fload(ten); 
fstore(temp); 


gtime (tblock); 

/* Do the operation */ 

for (1=0;1<ЕСОУМТ; ++i) 

{ 
f2add (temp, one, temp) ; 
f2sub (temp, one, temp) ; 
f2mult (temp, ten, temp) ; 
f2div (temp, ten, temp) ; 
f2sub (temp, one, temp) ; 
£2mult (temp, ten, temp) ; 
£2add (temp, ten, temp) ; 7 
f2div (temp, ten, temp) ; 
f2add (temp, one, temp) ; 
f2sub (temp, one, temp) ; 
f2mult (temp, ten, temp) ; 
f2div (temp, ten, temp) ; 
f2sub (temp, one, temp) ; 
f2mult (temp, ten, temp) ; 
f2add (temp, ten, temp) ; 
f2divitemp, ten, temp) ; 
f2add (temp, one, temp) ; 
f2sub (temp, one, temp) ; 
f2mult (temp, ten, temp) ; 
f2div (temp, ten, temp) ғ 
f2sub (temp, one, temp) ; 
f2mult (temp, ten, temp) ; 
f2add (temp, ten, temp) ; 
f2div (temp, ten, temp) ; 
£2add (temp, one, temp) ; 
f2sub (temp, one, temp) ; 
f2milt (temp, ten, temp) ; 
f2div (temp,ten,temp); 
f2sub (Cemp, one, temp) ; 
£2mult (temp, ten, temp) ; 
f2add (temp, ten, temp) ; 
f2div (temp,ten,temp):; 

) 

caletim(tblock) ; 


with and exploiting Megabytes of memory, 
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IX-BoX* 
Have you ever spent hours 


— searching for a letter RU ME exists, 
but can't seem-tgfind? 

— looking for an address which you can only re- 
member half of? 

- tracking down a variable which was initiali- 
sed somewhere іп your programs, and which 
is now causing them to crash? 

- rummaging through your ultra-modem data- 
base, yu because you omitted to define a 


Then we car е/р! IX-BoX will instantly find all 
espapdence, addresses, programs, 
Seres — in fact, anything and 
everything Sred on your computer. [Х-Вох 
delivers the di Eo you require in seconds, 


IX-BoX is more than a simple informa- 
tion re иЗузвет, yet it only costs $ 275 
Demo di Kost: $ 10 
* IX-BoX 8 айв mark of Snark AG, Zürich. 
Farsight 


Once you've used the Farsight integrated soft- 
ware- package, you'll know the fun of working 
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Т" and 
again, you've 
heard it said, ^To 
make money, you 
have to have money" 

The truth is, you 
have to know how to 
save money before 
you can think about 
making more. 
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/* Now calculate an empty loop */ 
gt ime (mtblock) ; 

for (i=0;i<FCOUNT: ++i) : 
calctim(mtblock) : 


/* Report results */ 
printf("***Results: (All times are HH:MM:SS:1/100thsYn") z 


printf("Total time: td: td:td:td\n", tblock [0], tblock{1], 
tblock [2], tblock (3]}; 


printf("Empty loop time: td:td:%d:td\n*, mtblock (0), mtblock[1]}, 
mtblock[2],mtblock[3]); 

printf(^Value:"); 

fltprint (10,temp) ; 


printf ("\n\n*}; 

return: 

) 

/* 

** fínteg() 

** Do integration. 

Lr] 

“/ 

finteg() 

( 
int two[4); /* Holder for two */ 
int pitvo[4): /* Holder for pi/2 */ 
int temp[4): /* Temp location */ 
int sinex[4]; /* Sine value */ 
int ех[ 4): /* e^x value */ 
int accum[4); /* Accumulator */ 
int x[4); /* Holder for x */ 
int 4; 


/* Announce yourself */ 
printf("Trapezoidal rule for sin(x) 0->х->рі/2 Vin"); 


/* Generate 2 */ 

two[0)] «2: 

two [1) =two [2] =two [3] 20; 
fint2float (two); 


/* Generate pi/2 */ 
fgetpi2(); /* Get pi over two */ 
fstore (pitwo): /* Store pi over two */ 


/* Generate stepsize “/ 

temp[0) =ICOUNT; 

temp(1)-temp[2)2temp[3)70; 

£int2float (temp); 

f2div(pitwo,temp,temp):  /* Stepsize in temp */ 


/* Clear accumulator */ 
fconst (0); 
fstore (accum): 


/* Store x(0) */ 
fconst (0) ; 
fstore (x): 


/* Do trapezoidal rule for sine(x) */ 
gtime (tblock):; 
for (120: 4<ICOUNT+1; ++i) 
[ 
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fsín(x,sinex):; /* Get sinex */ 
£2add (accum, sinex, accum) ; 
if(t(i!-0) ec (1! 2-ICOUNT)) 
£2add (accum, sinex, accum) ; 
f2add(x,temp,x);  /* Increment by step */ 
} 
f2mult (accum, temp, accum). 
f2dlv (accum, two, accum) ; 


/* Times stepsize */ 
/* Divided by 2 */ 


/* Calculate time */ 
calctim(tblock):; 


/* Get time for an empty loop */ 
gt ime (mtblock} ; 
for(i=0;1<ICOUNT+1;++1i) ; 
caletim(mtblock); 


/* Report results */ 
printf("**** Results: (All times are HH:MM:SS:1/100ths}\n"}; 


printf(*Total time: td:td:td:td\n",tblock (0), tblock[1], 
tblock[2],tblock[3]):; 

printf("Empty loop time: %d:%d:%d:td\n", mtblock [0], mtblock[1]). 
mtblock[2],mtblock[3)): 


printf("Value:"]); 
fltprint (10, accum) ; 
printf ("\^п\п") ; 


/* Now do trapezoidal rule for е^х */ 


printf("Trapezoidal rule for e^x 0->к->1\0”); 


/* Generate stepsize */ 
temp (0] -ICOUNT; 
temp(1)etemp(2]-temp[3]) ^0; 
fint2float (temp) ; 
Éconst (1) : 


£div (temp) ; 
fstore (temp): /* Stepsize in temp */ 
/* Clear accumulator */ 

fconst (0) ; 

fstore (accum) ; 


/* Store x(0) */ 
fconst (0) ; 
fstore (x): 


/* Do trapezoidal rule */ 
gtime(tblock); 
for(1-0:i«ICOUNT41; +41) 
( 
fex (x, ex}; /* Get sinex */ 
f2add (accum, ex, accum) ; 
ій ( (115-0) сс (1! «4 ICOUNT)) 
f2add (accum, ex, accum) > 


f2add(x,temp,x);  /* Increment by step */ 
} 
fZmult (accum, temp, accum) ; /* Times stepsize */ 
£2div (асела, two, accum) 7 /* Divided by 2 */ 


/* Calculate time */ 
calctim(tblock): 


/* Get time for an empty loop */ 
qt ime (mtblock) 7 
for{i=0;1<ICOUNT+1z++i) ; 
calctim(mtblock); 
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/* Report results */ 


printf("**** Results: (All times are HH:MM:SS:1/100ths) \n"); 


printf (“Total time: 
tblock[2],tblock(3]):; 


За: %а: за: &А\ п”, tblock [0], tblock [1], 


printf("Empty loop time: td:td:%d:td\n". mtblock (0), mtblock[1], 


mtblock [2),.mtblock (3) } > 


printf ("Values"); 
fltprint (10, accum) ; 
printf (“\n\n") ; 


/* Go home */ 
return; 


/* 

** fgetpi2() 
** Puts the value pi/2 on top of the floating-point stack. 
*/ 
fgetpi2() 
{ 


int two(4]; 


two [0] =2; 
сно [1] =смо (2) =ско (3) =0; 
fint2float (two) > 


fconst (2); 
fdiv(two!: 
return; 


search and replace the original text 
(small.txt = (6072 — 4898) x2 = 
2348 instances, large.txt = (24,108 — 
20,477) х 2 = 7262 instances). 

WP4. Find the last page of the paginated 
document. 

WPS. Perform 12 block moves. 

WP6. Spell-check. 


With Word, we time the following: 


WP7. Move cursor down 640 lines. 
WPS. Delete forward, 1552 characters. 


MacWrite doesn't do word counts 
(WP2), so we use a desk accessory, 
MultiWord Counter. Microsoft Word 
does tests WP3, WP7, and the store. 

PageMaker provides us with an oppor- 
tunity to manipulate both text and graph- 
ics in a desktop publishing test. We take 
a large document and then time these 
operations: 


WP9. Load text document (20,586 words 
of text). 

WP10. Convert al] text from normal to 
bold. 

WP11. Realign all text from the left to 
right column guide. 

WP12. Cut the first 10 text pages and re- 
fill the document. 
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/* Holder for 2 */ 


/* Get pi on top of stack */ 
/* pi/2 now on floating point stack top */ 


WP13. Place a large graphic. 
WP14. Output the document to a Post- 
Script printer file. 


The tests are the same for MS-DOS 
and Mac machines, except for the graphic 
placed in WP12. For MS-DOS we use a 
70K-byte AutoCAD PLT file, and for the 
Mac we use an 80K-byte scanned encap- 
sulated PostScript format image. 


Spreadsheet 

Our spreadsheet tests use Lotus 1-2-3 on 
MS-DOS computers and Microsoft Excel 
on both MS-DOS and the Macintosh; 
these are leading packages for the respec- 
tive machines. We time the following 
tests for Lotus 1-2-3: 


SP1. Given a 75 by 2 spreadsheet (t1) of 
the form: 


1 (a75*1.001) 
(а1%1.001) (%Ъ1#1.001) 
(a2*1.001) (2%1.001) 


(a75*1.001) (575%1.001) 
perform an overlapping block copy as fol- 
lows: from (b1..bw75) to (c1. .bx75), 
resulting in an extension of the above ma- 
trix to 75 by 75. 

SP2. Recalculate. 
SP3. Load a sparse-matrix spreadsheet 


RLARGE300.WKS (81,440 bytes). 

SP4. Recalculate. 

SP5. Load a 330K-byte Monte Carlo sim- 
ulation spreadsheet. 

SP6. Recalculate. 

SP7. Run a 1-2-3 binary search macro 
program to seek a result to a tolerance of 
107^, 


For Excel, we use a 45 by 45 matrix 
and do a block fill, the equivalent to an 
overlapping block copy. We also add an 
undo fill command to further test the ma- 
chine's number-crunching capability: 


$Р8. Fill right. 

SP9. Undo fill right. 

SP10. Recalculate 45 by 45 matrix. 
SP11. Load RLARGE300.WKS. 
SP12. Recalculate. 


SP1 is a good test of the basic spread- 
sheet function for relative addressing and 
block copies with relative addressing, in- 
dicating CPU speed and memory-access 
time. The presence of an FPU would be a 
major factor in SP2. 

SP3 is a test of disk-access time and 
general computation time. The sparse 
matrix (i.e., a large, widely distributed 
percentage of cells are empty) places de- 
mands on a spreadsheet's memory-han- 
dling functions. 


Compilers 
Two compiler tests round out our applica- 
tions benchmarks. For MS-DOS sys- 
tems, we chose two widely used com- 
pilers, Microsoft C 5.0 and Turbo Pascal 
4.0. For Macintosh systems, we selected 
Lightspeed C 2.11 and Turbo Pascal 1.0. 
The C test is a compilation of XLisp 
source files. The source consists of 25 
files containing 225K bytes of code. For 
Pascal, we compile the Pascal S source 
code, which consists of three files con- 
taining 44K bytes of code. 


The Fundamental Things Apply 

There you have them—the new BYTE 
microcomputer benchmarks. As you've 
seen, each is the result of a good deal of 
consultation, introspection, and analysis. 
The process is open-ended, too. Some of 
these benchmarks are going to be modi- 
fied as new equipment appears—but then 
again, that's the beauty of what we've 
done. We've now got benchmarks that 
can remain consistent and valid in spite of 
updates. It's probably not entirely appro- 
priate to tell people to enjoy themselves 
by exploring the intricacies of something 
as picayune as benchmarks, but at least 
we're confident that you can run these 
tests with the assurance of accuracy and 
the understanding that you'll be gaining 
important, objective information. м 
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hether you want the best portable or desktop, 

the best 80286- or 80386-based personal com- 
puter, there is only one choice: Compaq. Because 
СОМРАО personal computers are consistently rated the 
best in each class by both industry experts and sophisti- 
cated users. 

For instance, the COMPAQ DESKPRO 386/20 and 
the COMPAQ PORTABLE 386 are the most powerful 
personal computers in the world. Both are based on the 
32-bit Intel* 80386 microprocessor, running at a blazing 
20 MHz. Both offer the most storage and memory in 
their classes. And both feature performance enhance- 
ments such as concurrent bus architecture, disk 
caching, and high-speed coprocessor options. АП of 
these features work together to deliver system perform- 
ance that rivals minicomputers’. 


he best 
theres onl 


The groundwork for these innovations was laid by 
the industry's first 80386-based personal computer, the 
16-MHz COMPAQ DESKPRO 386. Still outperforming 
most 80386 machines, it offers high-performance capa- 
bilities to users moving up to this class. 

In the arena of 80286-based persona! computers, 
the 12-MHz COMPAQ DESKPRO 286 runs your soft- 
ware up to 2096 faster than most of its 10-MHz 
competitors. 

No one even comes close to Compaq in portable 
computing. Because no one but Compaq builds portables 
with all the features sophisticated users need. The 20-16. 
СОМРАО PORTABLE III is the smallest full-function 
80286-based computer that truly gives you the power of a 
desktop. And the COMPAQ PORTABLE II still offers more 
internal expansion capabilities than any other portable. 


"Based on an independent survey of major brands. fBased on an independent survey of 209 FORTUNE 1000 companies. 
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personal 


Computer users at every level will find that 
СОМРАО computers represent the best solutions. We've 
consistently expanded the limits of personal computer 
technology with advanced features that optimize overall 
system performance. All while preserving your invest- 
ment in industry-standard hardware and the world's 
largest library of business software. Compaq also works 
to engineer each computer to meet exacting quality and 
reliability standards, so it's ready to withstand the rigors 
of the real world. 

These are all reasons why Compaq earns the high- 
est quality ratings from computer experts. And unsur- 
passed satisfaction ratings from computer users* It's 
also why, this year, more FORTUNE 1000 corporations 
plan to add Compaq to their approved vendor lists than 
any other brand.f 


computer 
one choice. 


If you want the best personal computer, you have 
only one choice. Call 1-800-231-0900, Operator 50. In 
Canada, 1-800-263-5868, Operator 50. We'll give you a 
free brochure or the location of the Authorized 
COMPAQ Computer Dealer nearest you. 


COMPAQ” COMPAQ PORTABLE П® COMPAQ DESKPRO 286* and COMPAQ DESKPRO 
386* are registered trademarks of Compaq Computer Corporation. *Registered U.S. Patent 
and Trademark Office. COMPAQ PORTABLE ИПМ COMPAQ DESKPRO 386/207 and 
COMPAQ PORTABLE 386™ are trademarks of Compag Computer Corporation. Intel is a 
pese trademark of Intel Corporation. ©1988 Compaq Computer Corporation, 

All rights reserved. 
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It simply works better. 
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Actual unretouched screen display - Sony CPD-1302 


The graphics tool for all seasons! 


Announcing "ColoRIX" УСА Paint, the graphics editor for all ЕСА and УСА modes with the same easy to learn, icon- 
free interface you all know and love! RIX (creators of EGA Paint) have something we've been working on for almost three 
years that we think will knock your socks off! Introducing, RIX SoftWorks “ColoRIX” VGA Paint program! This is the 
one you've all been waiting for! With features programs costing over four times as much don't have! *ColoRIX" is designed 
for the new VGA standard and special “ZGA” high resolution (640x480x256, etc.) as well as all the popular EGA 
resolutions up to 800 x 600 x 16 colors. *ColoRIX" has features like our exclusive Grad command (Automatic Color- 
Gradation Fill) which lets you select colors, press a button and you get a precisely computed color-graduated fill up to full- 
screen size instantly! А special Auto-Palette Organizer to help you quickly sort and manipulate your 256 color palette out of 
the 256.000 that are now available for use in УСА modes! You'll love our УСА Smoother too, with up to four levels of 


o> 64 


automatic anti-aliasing to smooth up those awful “jaggies”’. ““ColoRIX” has all the features contained in our superlative 


ЕСА Paint 2005 Final Version and more! 2005 Final Version is the first “final version" of any software program ever, 
runs a mere $129. (+shipping) and is available now! The Final Version can create either GEM.IMG or РС 
Paintbrush. PC X files for use in your desktop publisher and makes banners over 60" long! Another major bargain from 
RIX! We will be shipping “ColoRIX” VGA Painton or before Independence Day ‘88! Get the one and only EGA or VGA 
specific graphics programs in the industry from those wild and crazy folks in Irvine, CA! 


ColoRIX VGA Paint - Just $199.00 


CALL NOW TO ORDER - Toll Free: RIX S 
oftWorks, Inc. 
In CA: (800)233-5983 Qutside CA: (800)345-9059 18552 MacArthur Bl. ж Suite 375 # Irvine, Calif. 92715 


TARGA” is a Trademark of Truevision, Inc. Circle 245 on Reader Service Card (DEALERS: 246) 
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QNX: Bend it, shape it, any way you want it. 


ARCHITECTURE If the micro world were 
not so varied, QNX would not be so suc- 
cessful. After all, itis the operating system 
which enhances or limits the potential 
capabilities of applications. QNX owes its 
Success (over 55,000 systems sold since 
1982) to the tremendous power and flexibility 
provided by its modular architecture, 


Based on message-passing, QNX is radi- 
cally more innovative than UNIX or OS/2. 
Written by a small team of dedicated 
designers, it provides a fully integrated 
multi-user, multi-tasking, networked oper- 
ating system in a lean 148K. By comparison, 
both OS/2 and UNIX, written by many hands, 
are huge and cumbersome. Both are ex- 
amples of a monolithic operating system 
design fashionable over 20 years ago. 
MULTI-USER 05/2 15 multi-tasking but 
NOT multi-user. For OS/2, this inherent 
deficiency is a serious handicap for ter- 


minal and remote access. QNX is both 
multi-tasking AND multi-user, allowing up 
to 32 terminals and modems to connect to 
any computer. 


INTEGRATED NETWORKING Neither 
UNIX nor OS/2 can provide integrated 
networking. With truly distributed pro- 
cessing and resource sharing, QNX makes 
all resources (processors, disks, printers 
and modems anywhere on the network) 
available to any user. Systems may be 
single computers, or, by simply adding 
micros without changes to user software, 
they can grow to large transparent multi- 
processor environments. QNX is the main- 
frame you build micro by micro. 

PC’s, AT’s and PS/2's OS/2 and UNIX 
severely restrict hardware that can be used: 
you must replace all your PC's with AT's. In 
contrast, QNX runs superbly on PC's and 
literally soars on AT's and PS/2's. You can 


run your unmodified QNX applications on 
any mix of machines, either standalone or 
ina QNX local area network, in real mode 
on PC's or in protected mode on AT's. 
Only QNX lets you run multi-user/multi- 
tasking with networking on all classes of 
machines. 

REAL TIME QNX real-time performance 
leaves both OS/2 and UNIX wallowing at 
the gate. In fact, ONX Is in use at thousands 
of real-time sites, right now. 


DOS SUPPORT QNX allows you to run 
PC-DOS applications as single-user tasks, 
for both PC's and AT's in real or protected 
mode. With OS/2, 128K of the DOS 

memory is consumed to enable this facility. 
Within QNX protected mode, a full 640K 
can be used for PC-DOS. 

ANY WAY YOU WANT IT QNX has the 
power and flexibility you need. Call for 
details and a demo disk. 


THE ONLY MULTI-USER, MULTI-TASKING, NETWORKING, REAL-TIME OPERATING SYSTEM FOR THE IBM PC, AT, PS/2, 


Passing between tasks on any machine. 


Mutti-User 10 (32) serial terminals per PC (AT). 
Multi-Tasking 64 (150) tasks per PC (AT). 
Networking 2.5 Megabit token passing. 
255 PC’s and/or AT's per network. 
10,000 tasks per network, 
Thousands of users per network. 
Real Time 2,800 task switches/sec (AT). 
Message Fast intertask communication 


C Compiler Standard Kemighan and Ritchie. 
Flexibility 


No central servers. Full sharing 
of disks, devices and CPU's. 


PC-DOS nins as a QNX task. 


From US $450. 
Runtime pricing available. 


PC-DOS 
Cost 


THE HP VECTRA, AND COMPATIBLES. 


— РА 


For further information or a free demonstration 
diskette, please telephone (613) 591-0931. 


Quantum Software Systems Ltd. - Kanata South Business Park +175 Terrence Matthews Crescent- Kanata, Ontario, Canada-K2M 1W8 


LINEK № а герге лаве of AT A T Bani aha, 1644, PC, AT, XT ang P672. PC-DOS and OS? are vadémarka of international Eure Mectmes, HP mad Vectra are registered итти of Hear Parkirni Company 
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CIARCIA'S CIRCUIT CELLAR 


Part 1 


Steve Ciarcia 


Computers on the Brain 


Clever signal amplifiers, noise 
rejection, and A/D conversion are 
all part of the HAL EEG 


А lot has been written recently about artificial in- 
telligence (AI). Some writers declare that we are 
on the threshold of the most important advances 
in computing since Boole and Babbage began 
fooling around with two-valued logic and the dif- 
ference engine. Others decry the hype and note 
that the majority of recent software releases are now touting 
some form of AI influence in their design or execution, weaken- 
ing the meaning of the term in order to sell products. 

Even after 100 years of study, not all psychologists are in 
complete agreement as to what constitutes intelligent behavior 
(look around you—how much have you seen lately?). Intelli- 
gence has generally been defined as the global ability to solve 
problems, to adapt to new situations, to form concepts, and to 
profit from experience. 

However, it is obvious that there are many different types of 
behavior—many different ways of responding to the same prob- 
lem—that can be called intelligent. Within the last 20 years, ex- 
perts have paid much attention to the basic types of intelligence 
and how they are mediated by the biological substrate of the 
human brain. 

Experts have long supposed that human beings use two major 
modes of thought: the way of reason and the way of emotion. A 
commonsense view is that these two ways of thought occasion- 
ally conflict. Some writers conceptualize the differences as ana- 
lytic versus synthetic, successive versus simultaneous, or even 
digital versus analogical. 

Paralleling the conceptualization of two modes of thought 
have been the results of research on the two hemispheres of the 
brain. Psychobiologist Roger Sperry of the California Institute 
of Technology won the 1981 Nobel Prize for Physiology and 
Medicine for his studies on the functions of the two hemispheres 
of the brain. 

Essentially, Sperry and his colleagues studied individuals 
who had undergone a commissurotomy, an operation that severs 
the main bundle of nerve fibers that support the bulk of neural 
communication between the left and right hemispheres. They 
found that each hemisphere seems somewhat specialized for dif- 
ferent tasks. For approximately 95 percent of the population 
(right-handed individuals and two-thirds of left-handed individ- 
uals), it appears that the left hemisphere of the brain is better 
organized for executing tasks characterized as: 


* Verbal: language skills, speech, reading and writing, recall- 
ing names and dates, and spelling. 


Copyright © 1988 Steven A. Ciarcia. АЦ rights reserved. 


* Analytical: logical and rational evaluation of factual material. 

* Literal: literal interpretation of words. 

* Linear: sequential information processing. 

* Mathematical: numeric and symbolic processing. 

* Contralateral movement: controlling movement on the right 
side of the body. 


The right hemisphere is better organized for tasks character- 
ized as: 


* Nonverbal: using imagery rather than words. 
e Holistic: processing information simultaneously, in parallel. 
e Visuospatial: functions involving perceptions of location and 
spatial relationships. 
ә Би гок experiencing feelings. 
: imaginative and metaphoric visual image-making. 
. o Connan] movement: controlling movement on the left 
side of the body. 


Hemispheric Activation Level Detector 

This month’s Circuit Cellar project is a brain-wave-monitoring 
biofeedback device that provides real-time information about 
predominant hemisphere activation. That is, this Hemispheric 
Activation Level Detector (HAL, for short) graphically displays 
the relative amounts of brain-wave activity in each brain hemi- 
sphere (see photo 1). 

HAL can distinguish among grossly different conscious 
states, such as between concentrated mental activity and pleas- 
ant daydreaming. For example, if you are debugging a program, 
HAL should show a predominance of left-hemispheric activity. 
If you are listening to some light music and daydreaming, it 
should show a predominance of right-hemispheric activity. 

HAL is a relatively sophisticated, low-cost, stand-alone, 
fully isolated four-channel electroencephalogram (EEG) braiti- 
wave monitor. It gathers analog brain-wave voltages from four 
sets of scalp contacts, filters them, converts them to digital 
values, and transmits them via an RS-232C port (making HAL 
compatible with any computer) for recording or analysis. 

HAL includes a two-channel fast Fourier transform (FFT) 
analysis-and-display routine for an IBM PC. (HAL's PC soft- 
ware is intended only as a graphics display demonstration—and 
there are limitations in processing power when using a straight , 
4.77-MHz PC—so it displays only two channels, even though 
HAL sends data on four channels.) If you have a more powerful 
machine, you should be able to expand the software to display 
more channels. 

When running this special analysis-and-display package, the 
PC separates out various amplitudes and frequencies of alpha, 
beta, and theta waves, as well as phase differences between the 
hemispheres. The result is a graphical representation of what is 
going on in your brain in real time. 

continued 
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Warning 


AL is presented as an engineering example of the de- 
sign techniques used in acquiring brain-wave signals. It 
is not a medically approved device, no medical claims are 


made for it, and it should not be used for any medical diag- 
nostic purposes. Furthermore, the safe use of HAL requires 
that the electrical power and communications isolation de- 
scribed in its design not be circumvented. HAL is designed 
to be battery-operated only. Do not substitute plug-in power 
supplies. 


Analyzing HAL's circuitry illustrates practical design tech- 
niques, including differential amplifiers for low-level signal de- 
tection in a high-background-noise-level environment, a low- 
frequency band-pass filtering-rectifying-integrating detector, 
optoisolation for safety, and A/D conversion. 

I'm presenting HAL as a two-part project. This month, I'll 
look at the problems involved in picking up microvolt-level sig- 
nals, amplifying and digitizing them, and sending them to your 
computer. 


Science and the Brain 

As I investigated this area, I found that a great deal of serious 
research has been going on regarding what we know about how 
our brain works. Much of this thinking is finding its way into 
computer science; even the Macintosh and the IBM PC now 
have neural-network hardware and software available for the 
experimenter. 

In his book Megabrain, Michael Hutchison quotes National 
Institute of Mental Health neurochemist Candace Pert (discov- 
erer of the opiate receptor in the brain and researcher on endor- 
phins—the brain's own painkillers): 


There's a revolution going on. There used to be two systems 
of knowledge: hard science—chemistry, physics, biophysics— 
on one hand, and on the other, a system of knowledge that in- 
cluded ethology, psychology, and psychiatry. And now it's as if 
a lightning bolt had connected the two. It's all one system—neu- 
roscience.... The present era in neuroscience is comparable to 
the time when Louis Pasteur first found out that germs cause 
disease. 
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Photo 1: HAL's output shows energy level by frequency 
of brain-wave signals for both sides of the brain. 
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Hutchison further quotes neuroanatomist Floyd Bloom of the 
Scripps Clinic in La Jolla, California: 


А neuroscientist used to be like a man in a Goodyear blimp 
floating over a bow] game: He could hear the crowd roar, and 
that was about it. But now we are down in the stands. It's not too 
long before we'll be able to tell why one man gets a hot dog and 
one man gets a beer. 


Much of the activity in this area has centered around the elec- 
trical characteristics of the brain. Advances in semiconductor 
technology have made available inexpensive ICs that let you de- 
sign physiological monitoring equipment with laboratory qual- 
ity at experimenter prices. When interest in alpha-wave biofeed- 
back peaked about 15 years ago, a good-quality EEG feedback 
unit (which provided less information than HAL) cost $1000 for 
just one channel. Now, you can build four channels for under 
$200. 


Digging into the Waves 

The brain is a source of many electrical signals. An EEG is a 
recording (usually a strip chart) of the electrical potential differ- 
ences between pairs of electrodes fastened to the scalp. 

Silver-silver chloride electrodes pick up the signals. You 
must take some care to clean the area of the scalp with alcohol 
and perhaps use a mildly abrasive conducting cream to ensure 
good electrical contact. Ideally, there will be less than 10 
kilohms impedance between any two electrodes, but anything 
under 25 kohms works (ГИ describe placement of the elec- 
trodes next month). 

It takes a trained eye to determine specific information about 
a person from an EEG. At present, we can only generalize as to 
what these recordings mean, and we are unable to correlate spe- 
cific waveforms with intelligence. The observable electrical ac- 
tivity, however, does offer some clues. 

According to medical and psychological research, by moni- 
toring this activity, you could, in a gross way, investigate how 
the brain functions in a variety of circumstances. For example, 
if you monitor the two hemispheres while a person is solving 
problems, the type of problem could be indicated by the relative 
preponderance of one hemisphere's activity as compared to the 
other's. Sometimes you can even determine the activity (sleep 
versus reading; relaxed versus agitated). 

The electrical signals we are currently able to monitor and 
identify from the brain are categorized as follows: 


Alpha: Research has already indicated that in an awake person, 
the presence of alpha waves indicates a relaxed person with an 
absence of problem-oriented brain activity. (Alpha-wave activ- 
ity describes electrical activity in the range of 8 to 12 Hz, a 
nearly sinusoidal signal at a voltage level of between 5 and 150 
microvolts [4 V]—typically 20 to 50 uV.) 

Beta: When a person is thinking or attending to some stimulus, 
alpha-wave activity is replaced by beta-wave activity (14 to 25 
Hz, activity of a lower amplitude). 

Theta: Theta-wave activity (4 to 8 Hz, 20 gV and higher) usu- 
ally appears during sleep, but it has been associated with deep 
reverie, mental imagery, creativity, dreaming, and enhanced 
learning ability. 

Delta: Delta-wave activity (from 0.5 to 4 Hz) is seen in the 
deepest stages of sleep. 


In addition, you must remember that I am describing an at- 
tempt to correlate cerebral electrical activity with subjectively 
observed events (types of cognitive tasks). While brain waves 
may be varying tens of times per second, our subjective experi- 

continued 


“1 got such a great deal on this Class 5 modem | almost feel guilty’ 


Lots of ads say you get more for for simple inventory control. And if You can pay the same money for 
your money. But we're not kidding. that isn’t enough, this modem has another modem with fewer features. 
The Western DataCom 424 Class 5 password protection, a directory of ^ Or you can get Western DataCom's 
MNP offers error-free data trans- phone numbers, soft or hard strap 424 and feel a little guilty. But don't 
mission, 160 to 250% data com- options, non-volatile EEROM, watch- worry. The guilt will pass. 

pression, automatic BERT tests, dog timers in case of a power failure For more information, just call 
ALB and RDL tests in normal or and downward compatibility through toll free: 1-800-262-3311. In Ohio: 
reliable modes, status reporting, all lower MNP classes so you сап 216-788-6583. Or write to Western 
pass-through of remote EIA leads talk to any V.22bis, 212 and 103 DataCom, 5083 Market Street, 

and even serial number reporting modem available. Youngstown, Ohio 44512. 
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To eliminate unwanted noise, HAL 
incorporates a band-pass filter that 
rejects frequencies under 4 Hz and 
over 20 Hz. While this compromises 
delta-wave acquisition, it does filter 
out most of the undesired signals. 


ence varies more slowly. It may take a second or two to change 
concentration and to focus on a new task. Hence, you need to 
integrate the readings over a short period of time. Previous re- 
search in this area suggests that М second to % second is 
reasonable. 


À Noisy Environment 

It's possible for HAL to “hear” more than we want. HAL is 
sensitive enough to detect artifactual signals: muscle activity 
from the forehead, eye and head movements, heart-rate activity, 
brain-wave “spikes” or irregular slow-wave activity, and—if 
you're not careful—60-cycle power-line hum. To eliminate this 
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Photo 2: HAL in the prototype stage. The input jacks are 
arranged along the top; HAL's battery is near the bottom. 


Photo 3: HAL's optoisolated RS-232C circuitry. 
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noise, HAL incorporates a band-pass filter that rejects frequen- 
cies under 4 Hz and over 20 Hz. While this compromises delta- 
wave acquisition, the benefit is that it filters out most of the un- 
desired signals. 

Detecting 4- to 20-Hz signals with a minimum amplitude of 
5 uV from a source with approximately 10- to 20-kohm imped- 
ance is not an insignificant task. Ideally, the band-pass filter 
section should have a flat ( 1 -decibel [dB]) response across the 
passband; it should provide at least — 18 dB per octave attenua- 
tion of signals outside the passband. The frequency response of 
the amplifier should be at least 50 to 60 dB down at 60 Hz. An 
equivalent input noise level of 0.5 LV or less would be good. 
Finally, input DC current should be less than 50 nanoamperes. 


HAL’s Circuitry 

HAL's hardware circuitry is divided into two sections: pream- 
plifier/filter and digitizer/control (see photo 2). The preampli- 
fiers and filters acquire and boost the microvolt-level analog sig- 
nals to useful levels. The digitizer section does the signal 
conditioning and A/D conversion and sends the data through an 
optocoupler to the host computer for analysis (see photo 3). 

Several factors contributed to the evolution of the analog sec- 
tion of the circuitry. Initially, I planned to use narrow passband 
hardware filters to detect and measure only the alpha waves for 
each channel. Such an approach would discard a significant 
amount of information coming from the brain, essentially mak- 
ing the monitor capable of only simple "digital" discrimina- 
tion—the presence or absence of alpha waves. This hardly 
seemed an achievement, since it merely duplicated the simple 
alpha biofeedback units available for the last 15 years. 

Discussions with hardware and software experts eventually 
led to the conception of a more sophisticated system, one in 
which I considered the slowness of the EEG waveforms, the 
speed of the A/D conversion, and the analyzing power of an 
IBM PC. Ultimately, I decided that the HAL EEG monitor 
would function as a raw data accumulator and transmitter. The 
host computer would perform all signal analysis and display the 
results. (HAL's data output is RS-232C serial and can be ana- 
lyzed and displayed on any computer. I chose to use an IBM PC 
here only for convenience.) 

I expanded the bandwidth to allow the possibility of analyzing 
beta and theta waves. Even though these amplitudes are much 
lower than alpha waves, they are associated with some interest- 
ing phenomena. 

To accomplish this task, I had to develop a special preampli- 
fier/filter that would amplify only the specific EEG signals 
picked up from the scalp of the subject and amplify them to a 
level that is high enough for A/D conversion. Each HAL pre- 
amplifier/filter channel takes six operational amplifiers (op 
amps). Four of them provide amplification and impedance 
matching, and two others provide 60-Hz rejection filtering. 

I designed the amplifiers and active filters in figure 1a around 
the TL-084 quad op amp and used as many common values as 
possible. The TL-084 provides junction-field-effect-transistor 
inputs with picoampere bias currents, low power consumption, 
and adequate input noise level. (If you are building this project, 
you should not substitute another type of op amp.) The band- 
width of the analog section is about 16 Hz ( —3 dB at 20 Hz). 

You can calculate the equivalent input noise by integrating the 
noise voltage as a function of frequency over the bandwidth. 
This 180-nanovolt equivalent noise, combined with the noise 
from the differential input stage multiplied by the system gain, 
yields a calculated output noise level of approximately 2.5 milli- 
volts (mV). 

Actual measurements of the noise output of the four-channel 
prototype were 3.5 mV root mean square, with a source imped- 

continued 


HypertExpert Systems 


Li vu totally new from mE Garden 


HYPERTEXT 
Hypertext lets you link related concepts, logic 
or procedures. It adds a whole new dimension to 
written material like training manuals, help systems 
and reference works. Hypertext allows users to 
access information in a non-linear fashion by follow- 
ing a train of thought. Hypertext lets the reader 
control the level of detail and the type of information 
displayed. But that's just one side of the coin. 


EXPERT SYSTEMS 
The other key ingredient to real exchange of knowl- 
edge ма the computer is control by the author. 
Thats why integration of hypertext and expert 
systems is such a breakthrough — it lets communi- 
cation take place between teacher and pupil, author 
and reader, expert and novice. К lets each side 
REACT to what the other says. 


Announcing KnowledgePro; a new de o 
Knowledge Garden. It integrates ШҮУ wif 1expert systems. 
to create the world's first arie processor. di KnowledgePro КЕ 
unlike anyt o | 


KNOWLEDGE PROCESSOR 

The age of packaged knowledge is upon us. 

PC's now have the power to manipulate, store 

and retrieve knowledge using Lu Le alate 
d 


KNOWLEDGEPRO 
KnowledgePro is a totally new development envi- 
ronment created by Bev and Bill Thompson. It costs 
$495 plus $5 shipping and handling and runs 
on IBM PC, XT, AT or PS/2 with 512k memory. 
KnowledgePro is not copy-protected and there are 
no run-time fees. À working demonstration disk is 
available for $30 with full credit towards purchase 
of KnowledgePro. Call тосу we 


TO ORDER 
Call 518-766-3000 (American Express, 


A TOOL FOR 
BEGINNERS 

KnowledgePro let's you communicate 
knowledge, easily and without spending 
weeks on the details. KnowledgePro 
handles the details for you. It provides 
easy access to colors, windows and 
mouse control. It's been called the BASIC 
of the 80's because anyone can get 
results quickly — and then grow into more 
sophisticated features at their own pace. 


A LANGUAGE FOR 
EXPERTS 
KnowledgePro is for experts because it 
provides a wide variety of structures to 
work with. It has many advanced features, 
like inference, list processing, topics, 
procedural control and inheritance. You 
can write new procedures in other lang- 
uages and interface to other programs. 
You can read DBASE Ill and LOTUS 123 
data directly into the knowledge base. 


Published by 
Another intelligent 
— тт tool in the 
Knowledge Garden 
GARDENinc. family of products. 


ІВМ is a registered trademark of Intemational Business Machines lnc. KnowledgePro is a trademark of Knowledge Garden Inc. 
DBASE Iii is a trademark of Ashton Tate. LOTUS 123 is a registered trademark of Lotus Development Corp. 
Photo: Tcherevkott © 
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ance of 13-kohm impedance per input. I decided this was 
acceptable for the system with a 10-mV per bit A/D sensitivity. 

I used three sections of ІСІА to make a differential input in- 
strumentation preamplifier. (Note that all six op amps associ- 
ated with channel A are labeled IC1A and IC2A. Channel B's 
op amps are labeled IC1B and IC2B, respectively, and so 
forth.) An ideal difference amplifier will amplify only the volt- 
age difference between the two inputs. Voltages that appear on 
both inputs when referenced to the ground lead are called сот- 
mon mode voltages. 

For example, if the voltage on one input is 4-50 V and the 
other input is + 15 pV, the difference signal would be 35 V and 
the common mode signal would be 15 uV. HAL measures the 
difference signal between the two electrode positions. The dif- 
ference amplifier measures this difference by applying one sig- 
nal to the inverting input of the op amp and the other signal to 
the noninverting input. 

The ability of the op amp to amplify only the difference is 
specified as the common mode rejection ratio. In HAL, I mea- 
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sured this experimentally by shorting the inputs, applying an 
input signal between the shorted inputs and ground, and com- 
paring the output with that obtained by applying the same signal 
across the two inputs. The common mode output was 43 dB 
down below the differential output. (You would correctly sus- 
pect that the major component of common mode voltages in 
HAL will be induced by the 60-Hz power line. I'll discuss how 
HAL rejects the 60-Hz signals later.) 

I set the voltage gain of the preamplifier to 5800 and incorpo- 
rated AC coupling between the stages to eliminate DC offset 
voltages and provide some low-frequency roll-off. Feedback ca- 
pacitor C3 provides high-frequency roll-off, with the gain down 
9 dB at 60 Hz. The third-order active filter stage has a —3-dB 
frequency of 22 Hz and is 30 dB down at 60 Hz. You'll find the 
same third-order filter at the input of each final amplifier to the 
A/D converter (ADC), thus providing another 30 dB, for a total 
of 69 dB attenuation at 60 Hz. 

The interstage coupling capacitors set the low-frequency 
passband of the amplifiers. The low-frequency roll-off is 24 dB 
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per octave, with the —3-dB point at 6 Hz. This is well above 
muscle activity and other noise. 

А 2.5-volt reference diode sets the analog references to the 
ADC at 1.75 V and 3.25 V, or +1.25 V of half the power sup- 
ply. The last amplifier stage is DC offset to one half the power 
supply voltage, with the AC signals having a permissible peak 
value of 1.25 V. I set the overall gain of the amplifier stage to 
12,500 so that a 100-4 V signal would be the maximum input. 
This amounts to about 0.8 «V per bit sensitivity. 

Since the ADC0808 is generally thought of as a DC converter 
and HAL measures AC signals, offsetting the reference to the 
ADC lets it measure signals that swing above and below some 
point designated as “zero” (offset binary converter). When you 
apply 0 V to the ADC, its output will be 80 hexadecimal. 

A voltage gain of 12,500 corresponds to 82 dB (20 xlog Av). 
The 60-Hz rejection of 69 dB results in a 60-Hz gain of 13 dB 
(82 dB — 69 dB). The common mode rejection of 43 dB reduces 
the 60-Hz gain to a loss of —30 dB (13 dB — 43 dB). This all 
means that a 60-Hz common mode signal at the inputs is re- 
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duced by а factor of 0.03 іп getting to the ADC. 

To show up as a + 1-bit ripple on the data, the common mode 
input signal would have to have an amplitude of 300 mV peak to 
peak. This 300 mV would be reduced by a factor of 0.03 to be- 
come 10 mV at the ADC. When I connected a 1-inch unshielded 
lead to HAL’s input, it picked up about 100 mV peak to peak of 
noise. This seems adequate, but all the same, don't use HAL 
while standing directly beneath a neon sign transformer! 


The Digitizer and Control Section 
The signals from the four preamplifier/filter channels go to four 
of the eight analog inputs of the ADCO808. An 80C31 CPU per- 
forms channel selection and transmission to the host CPU. 
(While it is possible to duplicate the preamplifier/filter section 
to ultimately produce an eight-channel version of HAL, the cur- 
rent level of software for the 80C31 is designed for only four 
channels.) 
Figure 1c shows the microcontroller part of the headset cir- 
continued 


1: The schematic for 
HAL. (a) Electrode pickup, 
preamplifier, and part of 
the filter stage. (b) More 
filtering and the final 
amplifier. 
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cuitry. The 80C31's port 1 connects to the ADCOSOS's data bus, no port bits are left for anything else. 

outputs, with all the control and status bits handled by port 3. The timing requirements are so simple that the code doesn't 
Bits from port 1 also drive the serial output line and the two — even need interrupts. It samples the two switches, reads the left 
event marker switch inputs. Because port 2 is dedicated to the апа right hemisphere voltages from the АрС0808, and sends 
upper half of the program address and port 0 is the EPROM data the results out serially. Each data sample consists of a 5-byte 
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Figure le: HAL's A/D converter, on-board CPU, and RS-232C port. 
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transmission. The data sequence is first byte, two switch posi- digital circuitry runs from the 6-V supply. Current drain with 
tion codes with 6 bits of leading zeros, followed by 4 bytes of all CMOS components is 225 milliamperes (mA) at 6 V and 50 


sequentially sampled A/D channels. mA at —6 V. (OK, I know that most chips like 5 V, but CMOS 
HAL is battery-powered. Four alkaline C cells provide +6 digital chips will work fine in this application at 6 V.) An addi- 
V, and 4 AA cells provide —6 V for the op amps. The CMOS continued 
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Listing 1: Source code for HAL's main loop. 
7 -- 80531 main loop 


ADCdata EQU Pl 
ADCctls EQU РЗ 
start EQU 2 
ready EQU 3 
switches EQU B1H 
ADCO EQU 10H 
ADCaddr EQU 70H 
sync EQU P3.0 


data inputs 

* control I/O 

* to start conversion 

* on end of conversion 
switch bít locations 

: low order address bit 

; address bit location 

; sync out of switch input! 


Be Be Se ъ LI] 


‚>> setup code omitted 


¿wait for Timer 0 to run out, then reload it 
again EQU  $ 

JNB  TFO,again 
sync 


: loop until timer tick 
; blip scope sync down 
sync ; ... and back up again 
TRO 
THO, #HIGH -TOperiod ; reload 
TL0, #LOW -TOperiod 
ТЕО i clear end flag 
TRO ? restart counter 
2;--- read the channels in a great rush 
CALL  getADC 
¿==> read the switches and send them out 
MOV  A,ADCctls ; grab input bits 
ANL  A,éswitches ; strip switches 
move to bíts 1-0 
will set every time! 
; send byte 
reset ready flag 


; wait for trans ready 
; drop in the value 
; reset trans ready 


; repeat for channel 1 


попа] 9-V battery (10 mA) provides power for the serial 
communication. 

The two-push-button switch inputs (J6) allow operator signal- 
ing to the host computer. Serial data output drives the TIL111 
optocoupler by means of a BS-170 field effect transistor. A 
MAX232 (IC6) converts the optocoupler's output to RS-232C 
levels compatible with the serial input of the IBM PC host com- 
puter. The MAX232 is powered by the separate 9-V battery to 
maintain isolation between HAL and the PC when the serial 
port is connected. (Do not try to use the 6-V C cells that power 
the main HAL circuit to power IC6.) 


The Control Program 


HAL's firmware control ram (the main loop is shown in 
listing 1), contained in a 2764 EPROM (IC9), is called BIO31. 
Nearly all BIO31's time is spent in line waiting for timer flag 0 
(ТЕО) to become a logic 1. Whenever that happens, the code 
reloads timer 0 to produce the next 1/64-second delay and clears 
the flag again. 

While the 5 bytes in each sample take only 6.25 milliseconds 
to transmit at 4800 bits per second and there's lots of idle time 
on the link (the PC code needs 64 samples per second; we don't 
send it faster because the PC analysis program would choke), 
the FFT software in the PC presumes that all the data points are 
sampled at the same instant in time. Аз a requirement, then, 
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Listing 2: The code HAL uses to read its A/D 
converter. 


Get channels from the ADC input 
Values are stashed in registers 
getADC PROC 
MOV A,AÀDCctls ; reset address 
ANL А, #NOT ADCaddr 
ЗЕТВ ACC.ready ; ensure this bit ls а 1 
MOV  ADCctls,A 
;=== grab channels 
SETB ADCctls.start ; blip start line 
CLR ADCctls.start ; with 1 us pulse 
; Wait for EOC to go away 
LwOr JB  ADCctls.ready,LwOr 
; Now wait for EOC active 
LwOe JNB ADCctls.ready,LwOe 
MOV RO,ADCdata ; save data in reg 
ADD A, #ADCO ; tick channel number 
MOV  ADCct1s,A 
SETB ADCctls.start ; repeat for chan. 1 
CLR ADCctls.start 
JB ADCctls.ready,Lwlr 
JNB ADCctls.ready,Lwle 
МОУ R1,ADCdata 
RET 
getADC ENDPROC 
END 


Lwir 
Lwle 


BIO31 runs the ADC as fast as possible between samples. I used 
in-line code to eliminate the overhead of subroutine calls and 
returns, although I'll be the first to admit that the few microsec- 
onds probably don't make any difference at all. Listing 2 shows 
what's needed to grab channels 0 and 1 from the ADC0808. 

Throughout the conversions, the accumulator holds a copy of 
port 3, so changing the ADC channel address is simply a matter 
of adding 1 to the proper accumulator bit and reloading port 3. 
The code sets the ADC ready bit to a | to make sure that the bit 
is always an input; writing a zero to that bit would turn it into an 
output. 

Toggling the ADC’s start bit using a pair of CLR/SETB instruc- 
tions provides a 1-microsecond pulse on that output. One of the 
nice things about the 8031 is that you can tell exactly how long 
each instruction will take, so generating precise time intervals is 
quite simple. 

The ADCOSOS takes a few microseconds to drop the line that 
signals the end of conversion before starting the next one, so the 
code includes a loop to wait for that bit to go away before con- 
tinuing. This is one of those cases where the computer can out- 
run the peripheral! 


Next Month 

I'll examine the software components of HAL, including an 
8088 machine language discrete FFT callable from BASIC. ГИ 
provide BASIC source code so you can design your own soft- 
ware and reconfigure HAL into a sophisticated brain-wave bio- 
feedback monitor or a continuously recording EEG, or so you 
can add additional channels. Ш 


Special thanks for help provided on this article to Dr. Robert 
Stek, David Schulze, Rob Schenck, Jeff Bachiochi, and Ed 


Nisley. 
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Error-Free Fractions 


Computers can store 
rational numbers exactly with the 
use of factorial-base format 


ost computer users know their machines can't 
represent all fractions exactly. Many program- 
mers even know why. Something about finite 
memory and infinitely repeating decimals. . 

However, if you're willing to depart from 
conventional (exponential-base) representation formats, you 
can store fractions exactly. You can even do exact calculations 
without fear of dreaded roundoff errors. A Pascal listing pre- 
sented in this article demonstrates the technique (see listing 1). 
Unfortunately, rational-number math written in Pascal cannot 
keep up with highly optimized floating-point code: The compu- 
tations done in the demonstration program aren't so fast as those 
done in floating point. But they are exact. 

The mathematics involved aren't really new; nineteenth-cen- 
tury German mathematician Georg Cantor (see reference 1) 
presented the scheme and proved that it allows any rational num- 
ber to be represented exactly in a finite series—no repeating 
decimals (see the text box "A Mathematical Proof" on page 
290). Before explaining why factorial base gives exact fractions 
and conventional exponential base does not, I'll show how simi- 
lar they are. 


А Question of Place Values 

Both systems use place values to represent infinitely many dif- 
ferent numbers with a finite set of digits. For instance, in base 
10, the sequence of digits 104.32 corresponds to the series 


1 x IO? + O x 10: + 4 x 10° + 3/10! + 2/107. 


The place values аге 10}, 10°, 10°, 1/10', and 1/10. 

Before proceeding, a word about notation. Every base-2 
number in this article is identified by a subscripted 2, as in 
10. 1,; every factorial-base number is identified by a subscripted 
F, as in 12.1,. I'll often spell it out as well. 

The base-2 systems indigenous to silicon worlds are the same 
as base 10, except that they use 2 as the radix instead of 10 and 
have only two distinct symbols or digits, as in 10.011;, which 
really means: 


1 x2! +0 х 2° + 0/21 + 1/2? + 1/2, 


with place values 2, 2°, 1/21, 1/22, and 1/2". 

Factorial bases are almost the same, except that the place 
values are factorials rather than exponential values: 301.102, 
corresponds to the series 


3X3! 0x2! -1x I! + 1/2! + 0/3! + 2/4! = 19 %,. 


Recall that the notation 3! (3 factorial) means 3 X 2 X 1, and in 
general, n! means n X (n—1) X (п-2) x -.. x 1. Sothe place 
values are 3!, 21, 11, 1/2!, 1/3!, and 1/4!. As a convenience, 
figure 1 gives the ten factorial place values around the decimal 
point. 

One major difference between exponential base and factorial 
base concerns the use of digits: In factorial-base notation, the 
largest allowable digit арта on which place you're lookin 
at: іп 242,-.- + -0,.0-,0.,: --.,, you must have 0 < a; < Ти 
For instance, in 321.123,, each digit is at its maximum value for 
the position it's in. 


Computing with Factorial-Base Numbers 

Analogies between the factorial-base and base-10 computation 
make the new system especially attractive. Numbers that con- 
tain the maximum value in each digit, like 321, (which is equal 
to 23 base 10) are 1 less than the value of a 1 in the next signifi- 
cant position (1000, = 24), just as 9999 = 10,000— 1. Frac- 
tions that contain the maximum value in each position are close 
to 1 in both cases (.123456, and .999999). 

The whole process of adding two factorial-base numbers is 
exactly the same as adding two base-10 numbers if you remem- 
ber that the maximum value allowed in each position changes 
from one place to another, so that you know when to carry. 

For instance, adding '4, (.001, in factorial base) to !1, 
(.023,) looks like this: 


t 1 carry 
.0 0 | addend 
.0 2 3. addend 
.1 0 0, sum 


Note that two carries are needed because the maximum value is 
3 in the right column and 2 in the center column. The process of 
carrying digits extends similarly to the integer portion. 

The algorithms for the other functions are also analogous to 
ordinary arithmetic. Division is the most difficult operation, 
just as it is in regular arithmetic, requiring an estimation process 
to calculate the digits. 


The Root of the Problem 

The best introduction to factorial-base arithmetic comes from 

learning exactly where the base-10 and base-2 representations 

fail. Both handle all integers exactly, but only some rational 

fractions exactly. For instance, № is exactly .5 in base 10 and 

exactly .1; in base 2. But 4 is nonterminating and hence inexact 
coniinued 
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A Mathematical Proof 


he proof that any rational number has an exact factorial- 
base representation has two parts. First, that any integer p 
can be expressed as a sum of n products involving factorials: 


п 
р = p» aj! 
i-i 
with a, <i. The exact, finite factorial representation is just the 
sequence of coefficients a.a. a, 5 : :a,. 

Choose n such that n! « p « (n-- 1)! and set a, to the integer 
part of p divided by n!. Notice that this a, cannot exceed the 
maximum value for this position, n, because p is less than (n + 
1) X n! = (n + 1). 

Repeat this process with p set equal to the remainder of the 
previous division, and it will return the value for a,_,. This con- 
tinues until all the digits are computed. The process must termi- 
nate exactly (i.e., give a 0 remainder) at a, because the remain- 
der stays less than { + 1 at each step, and, at a,, the only 
nonnegative integers less than i + 1 = 2 are 0 and 1. Both of 
these leave no remainder after division by 1. 

Furthermore, the representation а, · +a, is unique because 
the largest value that can be with n—1 digits is 
strictly less than the multiplier of the nth digit (n!), so Шей 
terms are linearly independent with respect to multipliers that lie 
between 0 and Г. 

The second part of the proof establishes that every p/q, prd. 
can be represented as a sum of n quotients involving factorials 


p = a. 
— io t 
q L ( t 1)! 


with a., < i. The exact, finite factorial representation is just the 
sequence of coefficients 2. ,4-20-3° * - a... 

The proof begins by pointing out that if (i + 1) p > q then 
plq > 1/ (i + 1). Compute a., as the result of integer division of 
(1 + 1) p by q, which in this case is 1 if p/q is greater than М and 
0 if it isn't. 

Set p equal to the remainder of this division and repeat this 
step to calculate a.; as the result of integer division (2 + 1) p/q. 
The value а. is between 0 and 2. 


in finite space (.333333... in base 10 and .01010101,- - · in 
base 2). 

The difference between exact and inexact fractions lies in the 
denominator's relation to the base number. For instance, 2 di- 
vides both 10 and 2; hence, ¥4 is exact in bases 10 and 2. The 
number 3 divides neither 2 nor 10 and thus 4 has no exact repre- 
sentation in either base. 

In general, the base-n representation of a fraction p/q termi- 
nates only when there exists an integer m such that p/q = т/п 
for some integer i. For example, i in base 10, the number 3%, has 
an exact decimal representation because % = 15/10? = .15. 

In this respect, base 10 has a slight advantage over base 2: It 
can represent all fractions of the form р/2‘5/, while base 2 can 
handle only those in the form p/2‘. Base 30 would be better still 
because 30 = 2 x 3 x 5, and it's not difficult to realize that 
base 210 (2 x 3 x 5 X 7) could handle an even larger part of the 
rational numbers. 

Continuing along these lines, the base would eventually grow 
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Take the remainder as p and repeat for a-y, a.., and so forth. 
You will find a 0 remainder at the smallest і such that g divides 
й, because the remainder after each step is p х i! mod д. Even- 
tually, i will be large enough so q will evenly divide й. 

Once you have the 0 remainder, you have an exact representa- 
tion of p/q. The program in listing 1 uses this algorithm to con- 
vert the quotient into a factorial-base representation. 


Beyond Rational Numbers 
The preceding proof does not show exactly what happens with 
irrational numbers, but it does intimate that they would appear 
as infinite strings just as they do in a fixed exponential-base rep- 
resentation. Any irrational number x can be bounded by two ra- 
tional numbers p,/q. < x < pi/qx; these two rationals can be 
converted into factorial base. As the two rational numbers get 
closer and closer together, the terms of the factorial-base repre- 
sentation also come closer together. In this fashion, you arrive at 
a factorial-base approximation of the irrational number. This 
ability to easily approximate irrational numbers is one of the ad- 
vantages of the system. 

One particularly interesting instance of this capability is the 
value of e that you can calculate from the familiar series: 


- ў 1 


Converting this to the factorial-base system yields a very simple- 
to-remember constant, 10.111111,--- 

By a similar reference to series expansions for sine and co- 
sine, you find some surprising patterns: 


sin(1) = 120056009 1000---, 


с05(1) = .1004500890-::: 


Clearly, factorial-base numbers present some unique oppor- 
tunities in any computer-mathematical application involving 
factorial terms. 


so big that it would be difficult to use, and it would still leave out 
a portion of the rational numbers—the ones with factors that are 
relatively prime to every prime factor in the base. 

Factorial-base numbers are an elegant alternative. They pro- 
vide a base system that can handle any p/q without much extra 
effort. For example, % in factorial base is .02, because 4 = 
%+%. The fraction % is .103,, and 23 becomes 321,. The text 
box above gives some of the math theory. 


Putting Theory into Practice 


` The Pascal program in listing 1 provides a routine that converts 


a rational number in the form p/q to factorial base, as well as 
other routines that do addition, subtraction, multiplication, di- 
vision, absolute value, and negation. The routines are based on 
the work of Patrick Staley at Southwestern University (see refer- 

ence 2). 
The numbers themselves are stored in an array. The integer 
continued 
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Figure 1: The ten factorial place values around the decimal 
point. 


Listing 1: A Pascal program demonstrating the use of 
factorial-based numbers for exact fractions. 


PROGRAM fact; 


CONST 
maxarraysize - 12; 
TYPE 
numberzARRAY[1..maxarraysize] OF longint; 
(Ihe coefficients of a factorial-base) 
(number. Slot i contains a(2-1).) 
(Slot 1 is used to carry the integer) 
(part of the number.) 
VAR 
i, j, m: integer; (Counters) 
а, b, c: number; (Factorial-Base) 
(numbers for calculations.) 
К: longint; (A temporary register.) 
zero, one: number; (Two global variables) 
(containing zero and one.) 
float: real; (А floating-point variable) 
(with regular arithmetic.) 
PROCEDURE convert (VAR result: number; 
P. Ч: longint); 
(A routine that takes a p and q and) 
(converts into a factorial-base number.) 
VAR 
1: integer; 
BEGIN 
result([1] := p DIV а; 
IF (p«8) AND (p MOD а <> 8) THEN 
геѕу1 [1] :- result[1] - 1; 
p := p MOD а; 
FOR i := 2 TO maxarraysize DO 
BEGIN 
pssp* i; 
result{i) := р DIV q; 
P := p MOD а; 
END; 
END; (Convert) 


FUNCTION lessequal: (x, y: number): boolean; 


(Tests 2 numbers and returns true if x«-y) 
VAR 
і: integer; (А counter) 
BEGIN 
i := 1; 
WHILE (x[i]zy[i1]) AND (i«maxarraysize) DO 
i = i + 1; 
lessequal := (х[1]<=у[1]); 
END; (lessequal) 
FUNCTION notequal (x, y: number): boolean; 
(Tests two numbers and returns) 
(true if х<>у) 
VAR 
i: integer; {A counter) 
BEGIN 
1 := 1; 
WHILE (x[i]-y[i]) AND (i«maxarraysize) DO 
i := 1+1; 
notequal := (x[i] <> y[1]): 
END; (notequal) 


292 BYTE * JUNE 1988 


part of the number is kept as an integer in the first array element 
because the arithmetic for integers is already exact. The a, digits 
to the right of the decimal, beginning with @_,, are stored to- 
gether in the (1— i)th component. 

Only the integer part can hold negative values, so the frac- 
tional part of a negative number is handled in much the same 
way as such values are stored in two's complement arithmetic. 
In this method, — ¥ is represented as —1 + 74. This method of 
storage lets you take advantage of the speed of regular integer 

arithmetic. 


The algorithms themselves are not much different from the 
steps that everyone learns by rote in grade school. Addition and 
subtraction are carried out term by term, and a third routine 
called smooth handles carrying the overflow and borrowing 
from the previous term. Two short routines handle multiplica- 
tion and division term by term, calling smooth to handle bor- 
rows and carries. Higher-level functions use these routines to 
perform multiplication and division of complete factorial-base 
numbers. 

The procedures for addition and subtraction are very stable 
and will overflow only if the results grow larger than the size of 
the largest integer the machine can represent. The multiplica- 
tion routine can overflow sooner; for instance, when a number 
is multiplied by a large integer, it is possible to overflow the 
individual term's array component. If the division routine is op- 
erating upon two numbers of similar size, the results will not 
overflow the machine, but if a larger number is divided by a 
number close to 0, an overflow error can occur. (The estimation 
algorithm could be improved to help avoid this problem.) 


Some Experimental Results 

I've used mathematical reasoning to show the benefits of facto- 
rial-base numbers, but how do these numbers work in practice 
in a computer? To find out, I executed the following code using 
factorial-base and standard floating-point (an extension of the 
exponential-base) number formats: 


X:-1l/n; 
Рог 1:=1 to 30 do 
x:=(n+1) #x-1; 


Mathematically, the function f(x) = (n + 1)х — 1 is invariant at 
the point x = 1/n; that is, f(x) = x for x = Ил. On paper, then, 
you would expect the Pascal variable x to remain unchanged 
after 30 iterations of the loop. This was the case when I used 
factorial-base numbers. But the standard floating-point system 
failed badly and returned 286,331,161.6 instead of .33333 
when n was set to 3. 

From previous discussions, you might expect the floating- 
point software to find the correct answer at least for n = 10 
because И, = .1 exactly in base 10. This was quite far from the 
truth: x should have equaled .1 but turned into 2.36378547759 
e21 after 30 loops. All the calculations are, of course, done in 
binary. The floating-point software finds the correct answer 
only when n is 2. 

The only negative aspect of the factorial-base system is the 
slowness of the calculations. My Pascal program could not com- 
pete with the optimized floating-point code. The algorithms 
aren’t that different from the regular arithmetic, but they must 
deal with the shifting base, which adds a lot of overhead. The 
factorial-base arithmetic could be recoded into assembly code 
for better speed. Even better, it could be converted into silicon 
by designing a special chip. 

Until such a time, the code should be saved for problems 
where speed can be sacrificed for accuracy. These problems 
may range from mathematical analysis (as in the last example) to 

continued 
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FUNCTION smooth (VAR x: number): number; 
(Takes a number and does all the carrying) 
(and the borrowing.) 
VAR 
i: integer; (А counter} 
BEGIN 
FOR i := maxarraysize DOWNTO 2 DO 
BEGIN 
xli - 1) :- x[i ~ 1] + x[i] DIV 1; 
IF (х[1]<8) AND (x[i)] MOD i <> 8) THEN 
x{i = 1) :- x[i = 1) - 1; 
x[i) := x[i] MOD i 
END; 
smooth := x; 
END; 
FUNCTION add (x, y: number): number; 
(Adds two factorial numbers) 
УАВ 
i: integer; 
temp: number; 
BEGIN 
FOR і зә 1 TO maxarraysize DO 
фетр [1] := х[1] + y[11; 
add := smooth (temp); 
END; (add) 
FUNCTION subtract (x, y: number): number; 
(Subtracts two factorial numbers) 
VAR 
i: integer; 
temp: number; 
BEGIN 
FOR i := 1 TO maxarraysize DO 
temp(i) := x[i) - yii): 
subtract := smooth(temp); 
END; (subtract) 
FUNCTION absolute (x: number): number; 


(Returns the absolute value of x.) 

(This 48 trickier than flipping a bit) 
(because the sign bit is attached to x[1].) 
{So if x[1]«8 then compute -x[1] subtract} 
(the rest of the terms х(2..п) } 


integer;(a counter) 
number; {A temporary register if х<9} 


IF x(1)«8 THEN 
BEGIN 
У[1] := -х(1); 
FOR i := 2 ТО maxarraysize DO 
yli] := 0; (Zero rest of the array.) 
x[1] <= 8; 
x := subtract (у, x); 
END; 
absolute = x; 
END; 


FUNCTION negative (x: number): number; 
(Converts a positive x to negative form.) 
VAR 
i: integer; {counter} 
temp: integer;{A temporary register.) 
у: number; (Temporary, for subtraction.) 
BEGIN 
temp := -1 ~ x[1): 
x(1) s= @:{Save the first value and) 
(let xefraction(x).) 
FOR i :- 2 TO maxarraysize DO 
yli) := 8;(Zero the array.) 
у{1] := 1;{But let it equal one.) 
x := subtract(y, x); 
х[1] := temp; 
negative := x; 
END; 
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FUNCTION multbyint (x: number; 
int: longint): number; 
(Multiplies x by an integer int.) 
VAR 
1: integer; 
temp: number; 
BEGIN 
FOR 1 := 1 TO maxarraysize DO 
temp(i) :- x[i) * int; 
multbyint := smooth (temp); 
END; {multbyint } 
FUNCTION divbyint (x: number; 
int: longint): number; 
{Divides x by the integer int.} 
VAR 
i: integer;(À counter) 
carry, part: longint; 

(Two registers to carry on digits.) 
temp: number; (Temporary result) 
negativeflag: boolean; 

(Set to true if a negative number.) 

BEGIN 
negativeflag := (x[1]«09); 
IF negativeflag THEN 
x := absolute(x); 
carry := 8; 
FOR i := 1 TO maxarraysize DO 
BEGIN 

part := x[i) + carry * 1; 

carry :» part MOD int; 

temp[1) := part DIV int; 

END; 
temp := smooth (temp) ; 
IF negativeflag THEN 
temp := negative (temp); 
divbyint := temp; 
END; 
FUNCTION multiply (x, y: number): number; 
(Multiplies x and y in factorial base.) 
VAR 
і: integer; {A counter.) 
partial, temp: number; 
(The partial sum of the multiplication) 
(and a register) 
BEGIN 
partial := 2ero; (Zero the array.) 
FOR 1 := 1 TO maxarraysize DO 
BEGIN 
y := divbyint(y, 1); 
(Shift y over one decimal place.) 
temp := multbyint(y, x[i1)); 
(Now temp contains y* (x[1i]/i!).) 
partial := add(partial, temp); 
(Add it in and continue.) 
END; 
multiply :* partial; 
END; (Multiply) 
FUNCTION divide (x, y: number): number; 
(Divides x by y in factorial-number) 
(representation. Begins by scaling the) 
(numbers to find an easy, accurate way of] 
(computing the first value. After that it) 
(proceeds to use long division.] 
VAR 
і, j: integer; 
negativeflag: boolean; 

(A marker to preserve sign.) 
temp, partial: number; 

(A temporary number: partial result.) 
denom: integer; 
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data and assumptions repeatedly 
and take another look — and 
another. All without leaving the 
procedure or making permanent 
changes to your data. 
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... Then press F6 to refit the model and 


recalculate the statistics. 


Because “Statistical Graphics” 
Is Better Than Just Statistics and Graphics 


integrated Statistical Graphics 


Coupled with STATGRAPHICS' 
interactive environment are over 50 
types of graphs — traditional pie 
and bar charts, histograms, 3-D line 
and surface plots, quality control 
charts, and more. All are integrated 
with the procedures so that they 
can be displayed instantly and 
modified repeatedly. 


Query data points, do on-screen 
forecasting and model fitting, 
overlay graphs, or zoom-in on any 
area for a closer look. With 
flexibility like that, you can spot 
and investigate visual trends in 
your data—trends you may have 
missed if you looked only at the 
numbers. 


A wide variety of graphs supported on over 100 displays, printers and 
plotters, including the new IBM PS/2™ Series. 


Over 250 Statistical Procedures 

• Direct Lotus" and dBASE® 
interfaces 

® ANOVA and regression analysis 

e Experimental design 

e Quality control procedures 

e Multivariate techniques 

e Nonparametric methods 

e Exploratory data analysis 


e Forecasting, time series analysis, 
and more. 


STATGRAPHICS— 
The Best Way to Do Statistics! 


Put the power of STATGRAPHICS 

to work for you today—all for only 
$895*. For our free convincer kit or 
the name of a dealer near you, call 


(800) 592-0050 ext. 400 


In Maryland, (301) 984-5123; 
Internationally, (301) 984-5412. 
Telex 898085 STSC ROVE 

Please see us at PC EXPO Booth 1508. 


STS С STSC, Inc. 


2115 East Jefferson Street 

Rockville, Maryland 20852 
*Suggested retail price in U.S. and Canada. International 
prices vary. Available through dealers and distributors 
worldwide. STATGRAPHICS, PLUS*WARE, Lotus, and 
dBASE are registered trademarks of Statistical Graphics 
Corporation, STSC, Inc., Lotus Development Corporation, 
and Ashton-Tate, respectively. 
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ERROR-FREE FRACTIONS 


(The p part of an approximation of) 
(the denominator.) 
denomfact: longint: 
{А factorial counter, } 
{д part of the denominator, } 
(approx: p/q.) 
posit: integer; 
(Marks the position being calculated.) 
estimate: longint; 
(An estimate of this value.) 
BEGIN 
negativeflag :- ((х[1]<@) AND (y(1]»0)) OR 
((х[1]>@) AND 
(y(1]«8)); 
(Take care of negative & positive numbers.) 
x := absolute(x); 
y := absolute (у); 
і зт 1; 
депот асб 


sm 1; 


denom := у[1); 
WHILE (denom«100) AND (1<7) DO 
(Get approximately 3 significant figures) 
BEGIN 
і з= i + 1; 
denom := denom * i + yli); 


denomfact := denomfact * i; 
END; 
posit := 1; 
partial := zero;(Zero the answer) 
WHILE (notequal(x, zero)) AND 
(posit€-maxarraysize) DO 
BEGIN 
estimate := (х[1) * denomfact) DIV 
denom; 
REPEAT 
temp := multbyint(y, estimate); 
estimate :- estimate - 1; 
UNTIL lessequal(temp, x); 
x := subtract (x, temp); 
(Calculate the remainder) 
Partial(posit] := estimate + 1; 
{Record the result.) 
posit := posit + 1; 
(Move over one notch.) 
x r= multbyint(x, posit); 
(Shift the numerator over one notch.) 
END: 
{ Do loop until х=@ for best accuracy. } 
Partial := smooth(partial); 
IF negativeflag THEN 


any real-world calculations requiring exact representation of ra- 
tional numbers. 


Other Exact Formats 

There are several other ways to represent rational numbers ex- 
actly, but all have major disadvantages. The simplest approach 
is to store the numbers p and q in two registers. This is quite easy 
to handle mathematically, but it introduces some new problems. 
For instance, it's hard to tell if Yo24 is greater or less than 
5203 46 Without calculating the quotient, whereas 1.023, is ob- 
viously greater than 1.022,. 

The limits of the computer's integer representation also hob- 
ble the two-register system faster than they do with factorial- 
base numbers. For any n, the fraction 1/n! requires just n — 1 Os 
and a 1 in factorial base; that same value will overflow 32-bit 
integers for n as low as 14. Other systems involving residue 
arithmetic and p-adic numbers (see references 3 and 4) are be- 
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partial :- negative (partial); 
divide :- partial; 
END; 
PROCEDURE print (x: number); 
(Prints out a number.) 


integer; {а counter) 
number; 
{A temporary register if x<@.} 
BEGIN 
IF x[1]«0 THEN 
(The numbers are stored in the form) 
(sum x[i]/i! зо convert to an) 
(equivalent positive number by) 
{subtracting the x(2..max) terms) 
(from -x(1], the integer part of) 
(the number.) 
BEGIN 
y(1) := -х[1]; 
FOR 1 := 2 TO maxarraysize DO 
yli] := 0; 
(Zero the rest of the array.) 
x(1] := 0; 
x := Subtract(y, x); 
write('-'); 
END; 
мгіге (х[1): 3, *'.*'); 
FOR i := 2 TO maxarraysize DO 
write(x(i]À: 3): 
writeln(’ #'); 
END; (Print.) 
BEGIN (Main Program) 
POR i := 1 TO maxarraysize DO 
zero(i) := 8; (Zero the array.) 
one := zero; 
one[1) := 1; 
(Set 1 equal to zero plus one.) 
float :- 1 / 3; 
a := one; 
а := divbyint (опе, 3);{Set a equal to 1/3) 
FOR i :- 1 TO 30 DO 
BEGIN 
float := 4 * float - 1; 
a := multbyint (a, 4); 
а := subtract (а, one); 
END; 
print (a); 
writeln(*^Using floating point:’, float: 


END. (Program FACT) 


yond the scope of this article; while they can be more efficient, 
they are quite unintuitive—the numbers must be reconverted 
into fixed base before they can be recognized and compared, for 
instance. 8 
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DOS суета running Lotus 1-2-5 


THIS IS AN IBM 
PS/2 MODEL 80 
RUNNING DOS 


Under DOS, this PS/2™ is a powerful 80386-based single- 
tasking, single-user computer that can run thousands of 
DOS applications. In 16-bit, 8086 mode. 

One at a time. 

When 05/2" software becomes available, the PS/2 can 
become a multitasking, single-user computer running in 
16-bit, 286 mode that can also single-task those DOS 
applications under 05/2. 

One at a time. 


With DOS or 05/2, the PS/2 will support one user. 
uu 1 user (DOS) 1 user (05/2) 


S00 ХЕМІХ systern running SCC) Profesional 


THIS IS AN IBM 
PS/2 MODEL 80 
RUNNING SCO XENIX 


Under SCO XENIX,” this PS/2 becomes a powerful 80386- 
based multitasking, multiuser computer that can run thou- 
sands of XENIX applications. In full-tilt, 32-bit, 386 mode. 
Many at a time. 

And using SCO VP/ix, * the PS/2 can multitask DOS 
applications under SCO XENIX. 

Many at a time. 

With SCO XENIX, the PS/2 will support one user. 

Or 9 users. Or even 33 users. 


And it can do all that today because you can get SCO 
XENIX for the PS/2— now! 


Cost per system**: $12,389 $12,594 1 user 9 users 35 users 
Cost per user: $12,389 $12,594 Costpersystem"*: $14,559 $19,726 $40,402 
Cost per user: $14,559 $2,192 $1,224 
SCO XENIX System V and the SCO XENIX family of software solutions 
are available for all industry-standard 8086-, 80286-, and 80386-based 
computers, and the IBM® Personal System/2™ Models 50, 60, and 80. 
Y £377 ШЫ (800) 626-UNIX (626-8649) 
| (408) 425-7222 
EAX: (408) 458-4227 
т ие TWX: 10- Я 10 
ban re THE SANTACRUZ OPERATION пир E. f 
€ 
*" Cost comparmom mon recenily published US domestic идрои bot prices Cost model: Base machine: ИМ PS/2 Modei 80. 70Mb disk. 1М RAM, ВЫ 6512 color monroe. 194b additonal TEM RAM. (EM ProPricarr XLO 1-user DOS system: Base machine, 
DOS 13 WordPerfect 4 2 ЖОНЕ ТӨ EASE ИШӘ (uper БУЙ. | ue DOS syaem. Substinae Q5/2 for DOS. | -aser SCO XENIX зудет: Base machine, plus 500) ХЕМІХ 386 for PS/2, aded ря ‚ 500 FexBASLe ™ ( dBASE NI PLUS workahke?, 
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ABOVE BOARD 2 LEAVES THE COM 


Above" Board 2 is the first memory board 
forthe PS/2" that comes with the new expanded 
memory specification — М 4.0. 

Because only Above Board 2 comes from 
Intel. The company that developed LIM 4.0. 

SO now your users Can access more 
memory. And run the very latest DOS appli- 
cation software well beyond 640K. Which will 
give everyone powerful, new capabilities they 
never thought possible. 

Above Board 2 also promises 100% com- 
patibility with OS/2" application software. 

Along with guaranteeing compatibility 
with the Р5/25 microchannel technology. 

Add to that Intels technical support, 
award-winning documentation and five-year 
warranty, and Above Board 2 is clearly your 
one and only choice. 

Of course you could always wait for the 
competitiontocatchup.But, à , á 
where would that leave you? intel 

information, call 800- 538-3374. Trademarks/owner: 


For more 
Above, apace ие ол vy P2, 08/2 Листа] 
Machmes Corporabon. © 1988 Intel Corporanon. 
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Oto 60 in 5 seconds 


with new UniLab 8620 analyzer-emulator. 


ш 64Kbytes from hard disk in 5 seconds. 
That's moving. But today you've got to be fast 
just to stay in the race for better micro- 
processor designs. 

B The secret is a new, high-speed parallel 
interface: the Orion bus. Which zips data 
between your PC/AT and the 8620 analyzer- 
emulator, breaking the RS-232 bottleneck. 

=  The8620 with O-bus gives you complete 
program diagnosis — and solutions — in real 
time. For more than 150 different micro- 
processors. Using the same command set 
environment. 

= Á generous 2730 trace-cycle buffer with 
selective filtering lets you cut through the 
clutter and display just the traces you wish. 
And you get lsec resolution in program 
time measurement. Plus continuous InSight 
monitoring of your 

program's key 

functions as they 

are performed. 
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InSight Display. InSight blends analyzer- 
emulator techniques to give you continuous, 


real time monitoring of key processor functions. 


And still services user interrupts. It displays 
changing register contents, 1/0 lines, ports, 
user-defined memory windows. With your 
own labels. 


æ On top of that, you get UniLab's trade- 
mark ability to debug by symptom, not just by 
breakpoint and single step. And, to help 

you complete the job on time, on the spot, a 
stimulus generator and EPROM programmer 
are included. 

8 Ease of use, another Orion trademark, 
is also built in. So you have all the familiar 
features and formats you're used to working 
with. It doesn’t matter if your project is a 
single chip controller or complex 16-bit 
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Analyzer Triggers. Commonly usad triggers 
can be selected quickly from a list of standard 
and user-defined triggers. 


microprocessor, the 8620 is the top price/ 
performance analyzer-emulator that does it 
all. At just $4380. With processor Personality 
Paks typically $550 each. 

ш Unilab 8620. Fast-lane debugging that 
gets you to market quicker. 


Call toll-free: 800 / 245-8500. 
In СА: 415/ 361-8883 


See us at Electro 
Booth 2741-45 


oli 


702 Marshall St., Redwood City, CA 94063 
TLX 530942 FAX 415/361-8970 


Computer Integrated Instrumentation 
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Dick Pountain 


A Personal Transputer 


The prototype Atari Abaq, with the 
Helios operating system, could put 
a Transputer on your desk 


he Atari Abaq is the first of a new breed of com- 
puters built around the INMOS Transputer 
chip, a high-performance 32-bit processor with 
a unique communications-based architecture 
designed for parallel processing systems. 

Since its launch in 1984, the most common application for the 
Transputer has been in the “personal supercomputer,” an array 
of Transputers acting as a powerful calculating engine, with a 
conventional computer acting as a frontend and supplying disk 
and display services through a conventional operating system 
such as Unix or PC-DOS. For this type of work, and in em- 
bedded control applications, Transputer programs (usually 
written in the Occam language) run on the bare hardware, with 
no intervening operating system to provide standardized 
services. 

Beyond the personal supercomputer arena, the lack of a stan- 
dard operating system that runs on the Transputer itself has be- 
come an obstacle to its wider adoption. The Transputer has a 
totally new architecture and instruction set: on-chip static RAM 
in place of registers, a hardware stack for expression evaluation 
and a 4-gigabyte linear address space with no memory manage- 
ment. (See "The DSI Transputer Development System" by John 
Poplett and Rob Kurver in the February BYTE.) Because of 
these new features, industry-standard operating systems would 
need to be completely rewritten for the Transputer. More im- 
portantly though, no existing operating systems have the charac- 
teristics to make full use of the Transputer's power. 

Existing multitasking/multiuser operating systems (e.g., 
Unix and its relatives) were originally developed on minicom- 
puters and expect to see a single CPU that runs multiple tasks by 
time-slicing in a shared memory space. The Transputer was de- 
signed with an altogether different model of computing—one in 
which different processes run on different processors with sepa- 
rate memory spaces. 

This model is more like a local-area network of machines, in 
which different tasks can be distributed to different worksta- 
tions. Extensive efforts are being made to produce versions of 
Unix in which the kernel can be distributed over many proces- 
sors, but no such version is in widespread use yet. 

The job of providing a new sort of operating system for the 
Transputer is now approaching completion, spurred on by 
Atari's announcement of the Abaq at the Fall 1987 COMDEX. 
The new operating system is called Helios and is being written 
by Perihelion Software 144. of Cambridge, England. Perihelion 
Software is run by Tim King, late of Metacomco, developer of 


AmigaDOS for the Commodore Amiga. Helios is a general- 
purpose operating system for Transputer systems, and although 
Atari is an important customer for Helios, there are several 
others, including the graphics supercomputer firm, Meiko. 


Transputer-Powered Graphics Workstation 

" Abaq" is a Hebrew word meaning “from the sands" (suggest- 
ing silicon), and the root from which “abacus” is derived. The 
Atari Abag was developed by Perihelion Ltd. (sister to Perihe- 
lion Software) and is due to be launched in September. [Editor's 
note: Because a Belgian firm has prior rights to the name Abagq, 
it is likely that Atari will have to find a new name before the 
September release.) It is a Transputer-powered graphics work- 
station that, at least in its first iteration, uses an Atari Mega ST 
as an I/O processor. А the time of this writing, it exists only asa 
board-level prototype. The basic machine will be powered by a 
single T800-20 f loating-point Transputer, but more Transputers 
can be added in groups of four by inserting cards into expansion 
slots (three on the prototypes, but probably four in the final 
design). 

At present, two versions of the Abaq are being planned. One 
is an add-on for an existing Atari Mega ST; the other is a stand- 
alone computer containing an ST motherboard. Both share the 
same technical specifications. 

Because Atari doesn't provide the necessary expansion slots, 
the add-on unit will require the ST to be dismantled to gain ac- 
cess to the expansion bus on its motherboard, resulting in twin 
boxes and twin power supplies. The stand-alone machine will be 
housed in a single box with a footprint similar to the Mega ST's, 


continued 


“Charity” blitter chip assists graphics creation. 
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A PERSONAL TRANSPUTER 


but deeper. An ST motherboard installs underneath a similarly 
sized board containing the 20- MHz Transputer and its 4 mega- 
bytes of dynamic RAM; the Abaq video circuitry and blitter 
with 1 megabyte of dual-ported video RAM; a SCSI port for the 
40-megabyte hard disk drive, and the expansion slots. 

The Abaq offers fast, high-resolution graphics assisted by a 
custom blitter chip, code-named Charity. Charity is an entirely 
new design; it is not the Atari device used in previous Mega STs. 
It is being implemented using an 8500-gate, 2-micron, CMOS 
(complementary metal-oxide semiconductor) uncommitted 
logic array. Fifty working samples of the first revision have so 
far been made for development work. Charity performs block 
moves on two-dimensional rasters of color pixels. It employs 
32-bit-wide data paths and shares the bus with the Transputer 
CPU; it can copy rasters to and from the full address range, not 
just within video RAM. 

The chip normally reads and writes one address location at a 
time and can simultaneously handle 4 or 8 pixels, depending on 
the video mode. The blitter allows all the normal Boolean mask- 
ing operations between source and destination for overlaying 
and transparency effects. It also permits tests on pixel values 
within a given range so that the programmer can distinguish ab- 
solute colors on the screen despite the possibly discontinuous 
mappings of the lookup table. Charity should perform general 
color blits at around 10 million pixels per second. 

Charity also has a special pixel block mode (PBM) that can 
be used only when the destination raster lies entirely in video 
RAM. PBM permits 32 pixels to be written in one or two 
cycles—a process that gives an area-fill or line-drawing capabil- 
ity of from 64 to 128 million pixels per second (equivalent to 
about 100 full screens per second). PBM also puts single-color 
font data onto the screen extremely rapidly, enabling quick 
screen updating for desktop publishing applications. 

The Abaq's video system has four display modes. Mode 0 
furnishes a 1280- by 960-pixel display with 4 bits per pixel; 
mode 1, a 1024- by 768-pixel display with 8 bits per pixel; mode 
2, a 640- by 480-pixel display with 8 bits per pixel, double buf- 
fered (i.e., two separate screens for animation effects); and 
mode 3, 512 by 480 pixels with 32 bits per pixel. 

A 24-bit hardware color lookup table maps 8-bit inputs into 
24-bit outputs. Full 8-bit digital-to-analog converters (DACs) 
are employed to provide the analog video-signals to drive the 
color monitor's RGB 

In modes 1 and 2, you ‹ can choose the 256 displayed colors 
from a palette of 16 million. In mode 3, the color lookup table is 
bypassed and 8 video bits are sent directly to each DAC, giving a 
fixed palette of 16 million colors—the remaining 8 bits are used 
as overlay and tag bits. Overlay bits are decoded in hardware and 
can be used to support a number of hardware-encoded cursors, 
while the tag bits can be used by suitably written applications 
programs to mark separate screen areas for efficient object-ori- 
ented graphics and sprite effects. 

Atari will be offering only one high-resolution monochrome 
monitor with a 146-MHz vertical scan rate for mode 0 operation 
in 16 shades of gray—features aimed at desktop publishing and 
CAD/CAM users. For other modes, off-the-shelf monitors such 
as the NEC MultiSync Plus or XL will suffice. Still under re- 
view is the question of color operation in mode 0—but the qual- 
ity of monitor required would be very expensive. 

So far, Abaq's developers have designed two kinds of Abaq 
expansion cards. The Transputer farm board contains four T800 
Transputers with 1 megabyte of dynamic RAM each, while the 
memory expansion board contains 20 megabytes of DRAM. А 
four-slot Abaq could contain 17 Transputers or 84 megabytes of 
RAM, or combinations in between—for example, 13 Trans- 
puters and 24 megabytes of memory (three Transputer boards 
plus one memory board). No industry-standard bus has been 
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adopted for these cards that can simply receive the Transputer 
memory bus signals. The Transputer links are not brought to the 
edge connector, but you can join them independently with 
point-to-point wiring to set up different configurations. 

In the prototype machines I saw, the Abaq/ST interface was 
rudimentary, but in the finished machine, you will be able to 
use GEM (the Digital Research Inc. standard operating system 
software supplied with the Atari ST) on the Abaq screen, and 
access the Abaq hard disk and other SCSI peripherals from the 
Atari ST. 


The Helios Operating System 

The Abaq is a powerful enough graphics workstation, but it is 
the Helios operating system that will make this workstation ex- 
traordinary. The goal of Helios is to allow Abaqs to be 
networked together in such a way that all the processors in all the 
machines are potentially available to all users. 

Because typical workstation users are happy with Unix, 
Helios is deliberately being designed to look as much like Unix 
as possible. The Helios shell looks exactly like the Unix C Shell 
and supports all the normal Unix commands. Internally, how- 
ever, it works very differently from Unix in several respects: 
Helios has a distributed kernel versus Unix's centralized kernel; 
it does not need to spawn new processes in software because the 
hardware handles this procedure; and it names every system ob- 
ject, whereas Unix names only files and directories. 

However, Perihelion has emulated Unix version 7 calls to the 
point where much of the software—especially the development 
tools—can be ported by little more than a recompilation. I have 
seen the MicroEMACS editor, running on an Abaq, ported 
using public domain C source code. 

Thus, Perihelion is writing much of Helios in C rather than 
Occam; the rest is in Transputer assembly language. The 
in-house-produced C compiler is based on the excellent Nor- 
croft portable compiler. 


The Nucleus of Helios 

Helios is a fully distributed operating system that works by mes- 
sage-passing. At a minimum, every Transputer in a Helios net- 
work must run a system pro called the “nucleus,” which 
consists of about 30K bytes of code. With its various work- 
spaces, the nucleus needs about 100K bytes. The prograrn is 
subdivided into four modules: the kernel, the processor man- 
ager, the loader, and the system library. 

The kernel is responsible for managing all the Transputer's 
hardware resources; it implements the message-passing mecha- 
nism and allocates RAM to tasks from both the Transputer's on- 
chip RAM and the external DRAM. The kernel also provides a 
service called the name server (described in more detail later), 
which contains list-processing and semaphore services. 

The processor manager creates new tasks, controls them 
while they run, and then terminates them and releases their 
resources. In Helios, a task is not the same as a Transputer pro- 
cess. It is built out of one or more concurrent Transputer pro- 
cesses and will contain other resources like open files, static 
data areas, and dynamic storage such as a stack and a heap. 

Helios doesn’t need to support processes as such, because on 
the Transputer they are provided and scheduled by the hard- 
ware. Spawning a new process requires just a couple of Trans- 
puter instructions. Thus, Helios needs no equivalent of the Unix 
fork procedure. 

The loader is responsible for loading objects into the proces- 
sor and unloading them when they are no longer needed. It 
translates p images and puts them into memory, loads 
resident modules for code sharing, and handles data objects 
such as fonts and other bit-mapped images. 

continued 
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The more you look into 386 compatibles, the more 
you realize that well thought-out design innovations 
(that really work) are few and far between. 

That's why our engineers set out to design the 
GV-386. They realized they could unlock more of the 
chip's potential. if only they could speed up data retrieval, 


without affecting system reliability. 
INNER POWER 


Heres how they did it: a high-speed RAM cache 


circuit—a full 64K of superfast 
memory—that puts your most fre- 
quently accessed data right at your 
fingertips. If you're ever involved in 
processing complex databases, long 
spreadsheets, or detailed engineer- 
ing drawings, you'll see the value of 
this innovation in a second...literally. 
Best of all. the cache circuit 
actually makes the GV-386 more reli- 


able than other high-speed machines, 


by sparing integrated circuits from 
harsh overloading. 


Our BBS is on-line 24 hours. 
Call The Soft Stop at 918-252-9137. 


Prices subject to change. 
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QUALITY THROUGHOUT 
Of course, our most important criterion when 


designing our super compatible wasn't speed—it was 
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everywhere: from the highest quality components avail- 
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The system library is a resident code module that supports the 
equivalent of the system calls in an ordinary operating system. 
All applications programs must talk to the machine through this 
library. Many tasks can share resident Helios modules, result- 
ing in great code economy. The Helios 18 command, for exam- 
ple, occupies 663 bytes compared to 11K bytes under Unix. 

The system library also keeps track of the resources allocated 
to running tasks; a table of pointers to the task's resources is the 
first parameter passed in any Helios system call. A second li- 
brary provides Unix-compatible system calls, thus localizing 
and isolating any Unix compatibility problems. 


Server Tasks Are Transparent 

The network hardware is uncomplicated and is based on buf- 
fered Transputer serial links that operate at up to 20 megabits 
per second. In the worst case, you will always have at least one 
Transputer in your own workstation. But when other users log 
off, you will be able to use the Transputers in the other worksta- 
tions to accelerate your own software. Or there might be a large 
box of Transputers on the network, such as a Meiko Computing 
Surface, shared by all users— just as laser printers are currently 
shared by network users. First there were file and print servers. 
Now, Helios introduces us to the notion of a "compute server.” 

Helios tasks may communicate only through message-pass- 
ing. By contrast, the individual processes within a task can 
communicate by any means a programmer may wish to devise. 
The overall Helios design is based on a client/server model with 
some similarities to that of AmigaDOS— no surprise, given that 
both designs are descended from the Cambridge Distributed 
Operating System. Applications tasks request services from sys- 
tem server tasks by sending them messages. 

In Helios, server tasks can be running anywhere on the net- 
work and are totally transparent to the user and to applications 
programs. This transparency is achieved by the ability of the 
kernel's name-server task, which can search the network to lo- 
cate other servers. Like files in an ordinary operating system, 
servers in Helios are called objects. When you type the 1s com- 
mand, you will see servers listed as well as files. 

Running 1s again on one of these server names will list its 
contents. If it is a disk server, you will get a аа files. 
For another kind of server, you might get a list ing tasks. 
If you have the necessary access permissions, you could type 1s 
followed by the path name of a disk belonging to another work- 
station in the network and it would be duly listed. From then on, 
the name of that disk drive would appear in the directory list for 
your own workstation, because the name server now knows its 
location. 

Helios servers are written to be “stateless”; that is, the suc- 
cess of a request for a service never depends on the success of a 
previous request. Achieving statelessness involves some repeti- 
tion of information; for example, every file read or write request 
must supply the name of the file and its position pointer. But the 
trade-off is that the system is inherently fault-tolerant; any re- 
quest can be repeated until it succeeds. 


The Message-Passing Mechanism 
Helios' message-passing mechanism must be able to pass mes- 
sages between tasks on different processors, as well as between 
tasks on the same processor. Helios handles this operation by 
sending messages to message “ports.” These ports are software 
data structures that relate to the Transputer's hardware links in 
much the same way that tasks relate to processes. A message 
port located on a remote processor is represented in the sender 
processor by a surrogate port to which the message is sent. 

This surrogate port contains a physical link address and 
passes the message to a port on a next-door-neighbor processor, 
which may itself be a surrogate port. The message is thus passed 
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hand to hand until it is eventually .*ceived by a real message 
port. The message leaves a trail of port descriptors in each pro- 
cessor through which it passes, pointing back to its source. By 
default, the surrogate ports along the trail will be deleted to 
avoid wasting memory, but you can set a flag in the message 
header to preserve the ports and hence keep the route open for 
use by further messages. 

If for some reason (e.g., a hardware or software failure) a 
message cannot be delivered to its destination, an exception is 
raised and returned to the sender for another try. If the excep- 
tion itself fails to arrive, a timeout will occur on one of the ports. 
There are no routine acknowledgments of messages; they are 
assumed to have arrived safely if no exception is returned. The- 
oretically, it would be safer to have the receiver acknowledge 
every message, but such a process would double the time it takes 
to send a message. This trade-off can be justified by the high 
reliability of Transputer links compared to a conventional LAN. 

You can build further error recovery into applications pro- 
grams at a higher level. For example, the program could lock 
out dead links or processors (as it would bad disk sectors) and 
reroute messages through the good parts of the system. 

While the Helios messaging system is simple and speedy, the 
link speed of 20 megabits per second is not fast compared to the 
speed with which a 10-MIPS Transputer accesses memory. 
Thus, message-sending is still a relatively slow operation. 
Tasks that need to have a predictable real-time response must 
either poll the reply port using a short timeout—so they are not 
suspended waiting for the reply—or else spawn a child process 
to watch the port for them. 


Distributing Programs 

Since there is no hardware memory protection available, Helios 
provides a software protection scheme based on capabilities. A 
capability is a 64-bit data structure that contains a checksum 
encrypted with an access mask. 

This scheme operates all the way from the level of protecting 
data objects from the unwanted attentions of rogue tasks, to re- 
stricting human access to files. Whenever a task creates a new 
object, the system gives the object a unique encryption key with 
which it encrypts its creator's access mask and then returns the 
capability. A task can only access that object if it owns a valid 
capability containing the necessary access permission. 

All client requests to servers must be accompanied by a valid 
capability—this process is rather like presenting a credit card, 
Helios allows only whole programs, rather than their compo- 
nent processes, to be assigned to separate processors. In this 
respect, Helios represents a regression from the highly parallel 
approach taken by Occam. 

A native Occam program running on the bare hardware can 
have many component processes executed concurrently on dif- 
ferent Transputers, enabling the implementation of highly paral- 
lel algorithms such as pipelines. The Helios approach, however, 
still allows three lesser levels of parallelism. 

The first level is Unix-like; pipes connect small single-func- 
tion programs such as file filters, or editors and compilers. A 
Helios routine called the task-forct manager assigns each such 
program to a separate processor, if enough are available, and 
implements the pipes using real Transputer links. The proces- 
sors can either come from the user’s own cluster of private 
workstation processors, or be allocated from a shared pool just 
for the duration of the execution. 

You can place frequently used programs, such as compilers, 
on a particular shared processor permanently and direct all in- 
vocations of the program to that processor. If a program is well 
behaved—if it doesn’t corrupt memory belonging to other pro- 
grams—this processor may be shared by several users. Other- 
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wise, Helios never allows tasks from different users to be 
assigned to the same processor. 

The second level of parallelism involves large programs that 
you can divide into modules and allocate to different processors. 
This division is often easy to perform, since many large pro- 
grams are already written as a number of overlays. The process 
involves creating a blueprint file that holds a description of the 
application components with their memory requirements, rela- 
tive placements, connections to other modules and so on. The 
task-force manager uses this file to place the components and 
execute the application. 

It would be much better to have a task-force manager that 
could simply look at a program and decide how best to distribute 
it over the processors. Although this goal is the object of many 
current research projects, it lies well beyond the present state of 
the art. 

The final level, with the finest granularity and highest degree 
of parallelism, is the Occam compatibility level. Helios can exe- 
cute Occam programs by taking the components of an Occam 
PLACED PAR construct (a group of concurrent processes) and 
building a blueprint file for them, then allocating each compo- 
nent to a processor. Each component is made into a whole pro- 
gram by wrapping it in a cocoon of processes that interface to 
Helios system services and translating raw Occam channel com- 
munications into Helios messages. 


Helios Development Tools 

In addition to the C compiler already mentioned, Perihelion of- 
fers a Transputer assembler and linker and is working on a de- 
bugger that will allow one Transputer to monitor the activity of 
another, offering features that are normally found ощу in hard- 
ware debuggers. Other firms are preparing Transputer Pascal, 
FORTRAN, Lisp, and BCPL compilers, as well as a Helios- 
hosted Occam compiler. 

Perihelion will supply graphics support for the programmer 
by porting Xwindows V11, the public domain Unix window 
manager that is fast becoming a standard; it has been adopted by 
large manufacturers such as Apollo and Hewlett-Packard. Peri- 
helion hopes to have beta-test versions available by July. Helios 
will perform all graphics operations by sending messages to an 
Xwindows graphics server that drives the blitter. As an alter- 
native to the C Shell, Xwindows will also be used to implement 
a windows/icons/mouse/pull-down-menus (WIMP) user 
interface. 

Perihelion has written a number of disk servers. Several 
servers can be installed in the same system using different disk 
formats. Floppy servers for the IBM PC, Atari ST, and BBC 
Micro already exist, while the hard disk server uses a Unix 4.2 
format, extended to include the Helios protection scheme. 


The Future According to Transputers 

The Abag/Helios project promises to liberate the Transputer 
from its present confinement in the supercomputer laboratory 
to, at the very least, the engineering office and teaching lab. 
Although prices have not yet been fixed, at the time of the 
Abaq's announcement, Atari spokesmen said that the company 
hoped to keep the price below $5000. 

Clearly, the Abaq is not yet the Transputer machine for the 
rest of us. But such a price would be relatively inexpensive for a 
workstation network that should provide at least as much 
as the newest offerings from Sun and Apollo. And Helios could 
become the basis for even less expensive machines that will 
finally truly bring the Transputer into the personal computer 
arena. B 


Dick Pountain is a BYTE contributing editor, a technical au- 
thor, and a software consultant living in London, England. 
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professional spreadsheet program. 
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$22.95 Paperback, 

ISBN: 0-07-881367-0, 600 pp., 
Availahle 6/88 
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Power User’s 
Guide 

by Herbert Schildt 
Make C programs 
sizzle! All the slick 
tricks used in com- 


mercial software are unveiled to serious 
programmers. 

$22.95 Paperback, 

ISBN: 0-07-881307-7, 382 pp., 
Available Now 


Microsoft® 
Word: 
Power User’s 
Guide | 
by John V. Hedtke 
Reach a new level of 
Word Version 4 op- * 
erations, from desktop publishing to spe- 
cialized legal and medical applications. 
$22.95 Paperback, 

ISBN: 0-07-881357-3, 500 pp., 
Available 5/88 
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Guide 
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$22.95 Paperback, 

ISBN: 0-07-881298-4, 861 pp., 

Available Now 


WordPerfect®: ее 
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Guide р 
by Ruth Halpern p 
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tools make Word- ITE 
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$22.95 Paperback, 

ISBN: 0-07-881364-6, 650 pp., 
Available 6/88 
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.. With a 10 Day Trial Mem 


If you've thought about joining BIX 
before but weren't sure it was what you 
needed, now is the time to try it. Because 
now for a limited time, we're inviting 
you to try BIX for 10 days. If at any 
time during this 10 day trial period you 
don't feel BIX has made you a more 
knowledgeable microcomputer user, 
we'll refund your entire registration 
fee. You pay only for time spent on the 
system.* (See log-on instructions for 
bourly rates). 

Explore BIX in your home or office. 
Put its power to work for you and un- 
leash your full microcomputer potential 
— programming, designing, specifying, 

ing — and more. 

Try BIX for 10 full days and see what 
it can do for you. Explore more than 
160 conferences. Access vendor support. 
Speak to expert consultants. Research 
new products and systems, and down- 
load public domain software. 


Prepare yourself for success 


It takes a sharp mind and hard work 
to stay ahead, and having the right 
tools helps. 

Today, you can put one of the most 
powerful instruments for career ad- 
vancement to work for you: BIX. 


€ Learn about new products before 
they hit the market. 

9 Get quality marketplace feedback on 
the products you're thinking of pur- 
chasing before you invest. 

€ Research problems and find the solu- 
tions that no one else has been able 
to render. 

€ Access some of the most advanced 
public domain software available in 
the industry. 

€ Increase your working knowledge 
of micros to make more confident 
purchasing decisions and recommen- 
dations. 

Join BIX and arm yourself with 
the latest in microcomputer- 
related information 


BIX's exclusive Microbytes newswire 
gives you complete, daily, up-to-date 
computer industry information. You'll 
gain insight from BYTE editors and writ- 
ers who analyze new products and their 
potential impact, inform you of the 
latest mergers and acquisitions, and re- 
port late-breaking news from important 
seminars and conferences. 


Talk to colleagues worldwide 
You'll stay on top of your company's 


business with BIX's electronic mail 
service. 

"Talk" to your east coast, west coast 
— even European — contacts all in the 
same day. 

Or, simply communicate with other 
BIX users worldwide. Share information 
and ideas privately, or in conference. 


Choose any option for 
online access with a one time 


$39 membership fee 


| € Use MasterCard, VISA or American 


Express and begin your 10 day trial 
use of BIX right now. 
€ The 10 day trial also applies if you 


open an individual pre-paid account 
on BIX. Trial commences once we 
open your account and notify you. 

ө Other billing options including qual- 
ified corporate accounts are available. 
(Sorry, our 10 day trial is not available 
for these accounts. ) Call or write BIX 
for details. 


Use credit cards for immediate 
access or call the BIX Helpline for infor- 
mation on any other payment option at, 
1-800-227-2983 (from US. and Canada) 
603-924-7681 (in New Hampshire 
and elsewhere). 

Act now! Our 10 day trial offer is 
subject to cancellation at any time. 


* To notify BIX that you wish to discontinue service at any time during the trial period, call the BIX Helpline, and your entire membership fee will be refunded. 
**BIX can be accessed via Tymnet throughout the US. and Canada. For the Tymnet number nearest you, call the BIX Helpline or Tymnet at 1-800-336-0149. 

tlf your local Tymnet number is a toll call you will receive additional charges from your local phone company at their prevailing rate. 
tt Continental US, Tymnet rates. Rates from other areas are available from BEX. 
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BIX is easy to join 
To log-on to BIX, simply: 

Set vour computer's telecommunications 
program for full-duplex, 8-bit characters, по 
parity. | stop bit OR 7-bit characters, even parity, 
| stop bit. Use 300 or 1200 baud. 

Call your Tymnet number ** and respond as follows: 


Tymnet Prompt You Enter 


Garble or request for 


"terminal identifier" il 
login: bix<CR> 
BIX logo: name: bix.038 «CIO 


Callers outside the US. who have а communicat- 
ing computer or terminal and a packet switching 
account with their host country phone system 


can reach BEX by entering 310690157800. To 
commence registration, enter the code listed at 
the BIX logo/name: prompt. 

Alter you register, you'll automatically be taken 
to the BIX Learn Conference, an online tutorial 
that will show you how to begin using the system 
immediately. Time spent in the Learn Conference 
is FREE. Complete system documentation will be 
sent to you within a few days. 

Access time will be billed at the following 
hourly rates.7 
Off-Peak TimeSll/hr. (59 BIX, 52 Tymnet)i* 
Г PM 6 AM weekdays, all day weekends and bolidays) 


Peak Time — $20/hr (512 BIX, 58 Tymnet)?5 
(6 AM — 7 PM weekdays) 
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objective coverage you read in 
every issue. In addition, your 
subscription carries a wealth of 
other benefits. Check the check 
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BONUSES 


[VÍ Annual Separate Issues: In 
addition to BYTE's 12 monthly 
issues, subscribers also receive 
our annual IBM PC issue free 
of charge, as well as any other 
annual issues BYTE may 
produce. 


(VÍ BYTE Deck: Subscribers 
receive five BYTE postcard 
deck mailings each year—a 
direct response system for you 
to obtain information on 
advertised products through 
return mail. 


м Reader Service: For 
information on products adver- 
tised in BYTE, circle the 
numbers on the Reader Service 
card enclosed in each issue that 
correspond to the numbers for 
the advertisers you select. Drop 
the post-paid card in the mail 
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the advertisers. 

М TIPS: BYTE's Telephone 
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response from advertisers. After 
obtaining your Subscriber I.D. 
Card, dial TIPS and enter your 
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(VÍ Editorial Indices: Available 
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programs that accompany 
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by David L. Fox 


Dynamic 
Memory Management ш C 


Here's how to use C's built-in 
memory functions to produce better 
programs, plus some debugging 
code to make using them easier 


emory management is the process by which pro- 
grams keep track of where the data they need is 
stored in the computer's memory. When the 
correspondence between data and physical 
memory locations changes during the execution 
of a program, its memory management is said to be dynamic. 
Some pitfalls are waiting for you when you use C's memory 
management tools, but there are techniques for avoiding them. 


C Memory Management and Memory Functions 

Much of the memory management done by C is transparent to 
the programmer. For example, the declaration int 1; reserves 
one word of memory to store the value of the variable 1. If this 
declaration occurs outside a function, then other functions can 
access 1; in this case, 1 is an external, or global, variable. If the 
declaration occurs inside a function, the word used to store 4 is 
allocated on the stack. Here, the allocated memory is available 
inside the function, but discarded when the function returns, 
making it available for use by another function. This sophisti- 
cated memory management scheme requires no effort on your 
part: You simply declare a variable, and it is available wherever 
the declaration is in effect. In addition to the built-in memory 
management through global and local declarations, the standard 
C library contains several functions that give the programmer 
access to the heap. These functions are listed in table 1. 

The malloc() function returns a pointer to a region of at 
least 812e contiguous bytes of memory that can be used in any 
way you see fit. Free( ) returns a block: of memory to the heap 
that was obtained by malloc(). Malloc() and free( ) are the 
same as new( ) and dispose( ) in Pascal. Realloc( ) changes 
the size of a block of memory reserved by ma11oc( ). The mem- 
ory block requested can be larger or smaller in size. It is impor- 
tant to note that 7ea11oc( ) may modify the pointer to the mem- 
ory block. If this happens, the contents of the original block (up 
to the smaller of either the old or the new block size) are copied 
to the new location. Finally, са11ос() provides an alternative 
to malloc( ) when requesting a block. It differs from malloc() 
in two ways: It uses two arguments to specify the block size, and 
it zeros the contents of the allocated memory block. 


Advantages of the Memory Functions 
Why would anyone use these functions when C has built-in 
memory management for variables? One answer is that a C 


Illustration by Tom Centola © 1988 


compiler can allocate only fixed amounts of memory for a pro- 
gram when it is compiled. For example, suppose you have writ- 
ten a program for sorting a list of numbers. Before the numbers 
are sorted, they are read into an array in memory that's declared 
as double numbers [1000];. 

This array works fine until you need to sort a list of 1001 
numbers. To fix the problem, you can change the declaration to 
double numbers([5000]; and recompile the program. This 
solves the immediate problem of sorting the larger list, but it 
introduces a new problem: The rest of the memory reserved for 
the array goes to waste. Worse, the program won't load unless it 
has enough memory to allocate the entire array, whether or not 
all of the array is used. If the array is large enough, the program 
won't run at all on many microcomputers. Only those with lots 
of memory will work. You can avoid both problems by using 
malloc( ) or calloc( ) to dynamically allocate memory for the 
array, making it as large as possible on a given machine at run 
time. This would fail only when the data set is too large for the 
machine—a limitation that everyone must live with. 

Unnecessary limits caused by fixed array sizes are all too 
common. For example, in MS-DOS, try setting the Path envi- 
ronment variable to a string of more than 127 characters. As in 
the previous example, using fixed-size arrays to store the com- 
mand lines is wasteful, since you must make the array size large 
enough to hold the longest possible line. Listing | shows a rou- 
tine called getline( ) that reads a line of any length. This rou- 
tine avoids the wastefulness of fixed-size blocks by adjusting the 
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DYNAMIC MEMORY MANAGEMENT 


Table 1: The common C language functions that 
access the heap. 


Kf include <stdlib.h> 


Purpose: ANSI standard header containing declarations of 
memory management functions. 


size_t 


Purpose: The integral type (defined in <stddef.h>) of the 
result of the sizeof operator. 


void 
size_t 


malloc (size) 
aize; 


Purpose: Dynamically allocates memory. The size of the 
memory requested, in bytes, is passed to malloc(). A 
pointer to the block is returned if the operation is successful; 
otherwise, NULL is returned. 


void 
char 


free(pointer) 
pointer; 


Purpose: Releases memory blocks allocated by calloc(), 
realloc(), ог malloc( ). The pointer to the block is passed 
to free( ) 


void 
void 
size_t 


xrealloc(oldptr, newsize) 
xoldptr; 
newsize; 


Purpose: Modifies the size of an allocated memory block 
while preserving its contents. A pointer to the old block is 
passed to realloc( ). A pointer to the new block is returned 
if the operation is successful; otherwise, NULL is returned. 
The pointer returned can be different from the one passed to 
realloc(): 


xcalloc(nitem, itemsize) 
nitem; 
itemsize; 


void 
size_t 
size_t 


Purpose: Similar in function to malloc(), except that the 
contents of the block are zeroed. The size of the allocated 
block (in bytes) is nitemsitemsize. A pointer to a block 
whose size can hold the items requested is returned if the 
operation is successful; otherwise, NULL i$ returned. 


size of every block to the line it contains. It reads characters and 
stores them in an array created by melloc( ) until a new line 
character is read. If the array fills up, it is expanded by calling 
realloc(). 

When blocks of memory are needed at different times, ma1- 
loc() and free() allow the program to reuse memory. For 
example, the code fragment below can use the same memory (at 
different times) for an array of integers and an array of pointers. 
This can often reduce the total amount of memory required to 
run a program, or it can allow larger amounts of data to be pro- 
cessed in a given amount of memory. 


char **5; 
int *p; 
/* Allocate space for an 
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array of 1000 integers. */ 
P = (int *)malloc(1000*sizeof(int)):; 


/* Finished with integers. */ 
free (p); 


/* Allocate space for an 
array of 1000 pointers. */ 
$ = (char **)malloc(1000*sizeof (char *)); 


/* Finished with pointers. */ 


The examples given so far have all dealt with simple arrays. 
The benefits of using ma11oc() and free() to perform dy- 
namic memory management are multiplied when they're used 
with more complex data structures, such as linked lists and 
trees. While it is possible to store a tree in an array of node 
structures, you must keep track of which array elements contain 
active nodes and which are unused and available as new nodes. 
Ма11ос( ) does all the bookkeeping for you. To create an empty 
node structure, you simply execute 


nodeptr = (struct node *)malloc(sizeof(struct node) ); 


When the node is no longer needed, you use free(nodeptr) ; 
to get rid of it. 


Disadvantages 

Like most things of value, the benefits of dynamic memory 
management are not without cost. The first drawback that 
comes to mind is increased overhead. This overhead turns out to 
be quite small. The memory allocated by malloc( ) is as effi- 
cient as any pointer in C. The extra work is required only when a 
block is created or released. The additional memory used by 
malloc() for bookkeeping is significant only if many very 
small blocks are being used. 

Dynamic memory management's second cost is that debug- 
ging is more difficult. Exceeding the size of an allocated mem- 
ory block is one of the toughest programming errors to find and 
correct. Adjacent areas of memory are written into as a result of 
this error, and you won't detect the damage until you attempt to 
use the contents of the overwritten memory. These modified 
values generate all sorts of strange bugs that don't point to the 
real problem. In the case of an array allocated at compile time, 
the variables assigned to memory adjacent to the offending array 
are determined by the declarations in the source code. Since re- 
lated variables are often declared together, there is a good 
chance that the problem will be localized. 

The location of objects in memory is not under your direct 
control when you use malloc( ), and there is a good chance that 
completely unrelated data will be stored adjacent to one another 
in memory. Even worse, most implementations of malloc( ) 
store the data needed to maintain the free list adjacent to the 
allocated block. Overrunning the end of a block won't destroy 
data visible to you, but it corrupts the free list. As before, this 
causes problems when you attempt to allocate a new block of 
memory using the damaged portion of the free list, and the pro- 
gram crash as a result—even while executing code that is 
far from the actual cause of the problem. This kind of bug is 
very difficult to locate. 

The free list can also be damaged by calling free() with a 
pointer that wasn't obtained from mel1oc( ). This error is easy 
to make when a program is allocating memory for many data 
structures. The seriousness of this error depends on the imple- 
mentation of free( ). Consistent with the lean and mean philos- 
ophy of C, most versions of Ғгее( ) do only minimal checking. 
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beanything you want them to be. 

The new TelOAS solutions 
are entirely new ways of looking at 
TeleVideo computers. Very flexible 
systems that give you the choices you 
need to build the system you need 
now, then easily expand and up- 
grade later. 

Choose the cabinet with the 
proper number of slots you need: 4, 
8 or 12. Choose the CPU you want: 
8088, 80286 or 80386. Choose the 
drives you want, the monitor you 
want, the keyboard, the footprint and 
the price you want. Choose the soft- 
ware to match your needs: MS-DOS," 
MS-OS/27; UNIX® System УЗ, Net- 
Ware? and others. With the TelOAS 
Systems, the choices are all yours. 

The TelOAS/I cabinet d 
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passive back plane with 4 board slots. 
It accepts TelOAS 8088 or 80286 
boards in a low-profile, small- 
footprint case that fits anywhere. 

The TelOAS/II cabinet has 8 
board slots, room for 4 half-height 
drives, and accepts 80286 or 80386 
boards. With the right peripherals, 
you have an affordable small-footprint 
workstation that runs both MS-DOS 
and UNIX System V.3. 

The TelOAS/III cabinet has 12 
board slots, room for 2 full-height and 
2 half-height drives, and accepts 


80286 or 80386 boards. With the right 


peripherals and software, you get a 
powerful 386 engineering workstation, 
a LAN fileserver, or a multi-user 
host system. 

The TelOAS Open Architecture 
Solutions use the most advanced 
surface-mount technology to reduce 
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the number of components and make 
the systems easier to service. The 
diagnostic features give you extensive 
tests of hardware. Together with our 
TeleVideo one-year timited ON-SITE 
warranty,” you're sure of getti 

duty products that give you 

most for your money. 

For more ОГЛАН on the 
new Open Architecture Solutions 
that can be anything you want them 
to be, call toll-free, or write today. 

TeleVideo Systems, Inc. 

1170 Morse Avenue, Sunnyvale, CA 
94088-3568. 
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MAXIT 


increases your 


DOS addressable conventional 
memory beyond 640K 


B Add upto 256K 
above 640K for pro- 
grams like FOXBASE+ 
and PC/FOCUS. 


Ш Short card works in 
the ІВМ PC, XT, АТ, 
and compatibles. 


Ш Top of а 512 IBM 
AT's memory to 640K 
and add another 
128K beyond that. 


B Run resident 
programa like 
Sidekick above 640K. 


B Compatible with 
EGA, Network, and 
other momory cards. 


B Add up to 96K above 
640K to all programs. 


Break through the 640 barrier. Exiond the productive life of your, ІВМ 

MAXIT increases your PC's available PC, XT, AT or compatible. The MAXIT 

memory by making use of the vacant 256K memory card and soltware works 

unused address space between 640K automatically. If you have questions, 

and 1 megabyte. (Seo illustrations) our customer support people will 
answer them, last. 
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Order toll frae 1-800-227-0900. MAXIT is just $245 plus $4 shipping, and 
applicable alate sales tax. Buy MAXIT today and solve your PC’s memory crisis. 
Outside the U.S.A. call 1-415-548-2085. We accept VISA, MC, Amorican Express 
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DYNAMIC MEMORY MANAGEMENT 


Listing 1: The source code for getline.c, a routine 
that reads a line and adjusts storage to hold the line, 
regardless of its length. 


/* getline.c -- Read a line. */ 
#include <stdio.h> 
include <stdlib.h> 
#include «stddef.h» 


/* getline -~ Read one line from file */ 
/* infile into a string allocated by */ 
/* malloc. Return NULL on error, */ 
/* otherwise a pointer to the string. */ 


$define MEMINCR 256 /* Increment in 
size of memory block. */ 


char *getline(infile) 
FILE *infile; 
( 

char *r; 

size t n,m; 

int c; 


п = 0; /* # of bytes read. */ 
m = MEMINCR; /* Available space. */ 
r  malloc(m*1); /* Allow room for \0 */ 
do { 
if (--m == 0) { 
if ((r = realloc(r, n+MEMINCR+1)) == 
NULL) { 
return NULL: 
) 
m  MEMINCR; 
) 
if ((c = getc(infile)) == EOF) ( 
return NULL; 
} 
х [п++] = c; 
} while (c != '\п'); 
rin] = '\0'; /* Terminate the string. */ 
if ((r = realloc(r, п+1)) == NULL) ( 
return NULL; 


return r; 


This minimizes the overhead of calling free( ) but transfers the 
responsibility of writing correct code to the programmer. 


Avoiding Bugs 
Since programs using malloc( ) to manage memory are suscep- 
tible to some nasty bugs, the best course is to write correct code 
in the first place. By far the most effective way to minimize the 
number of bugs in your code is to think before you write. The 
extra time spent on careful design of the program and its data 
structures will be more than repaid when debugging the code. 
Programmers often reject programming techniques that re- 
sult in more reliable code because they believe (rightly or 
wrongly) that these techniques result in slower programs. This 
concern for efficiency is doubly misplaced. First, it cornes at the 
wrong time. You should consider efficiency during the design 
phase, particularly in the choice of the algorithm you use. Sec- 
ond, efforts to improve performance are usually done in the 
wrong place. Execution speed is relevant only to those parts of a 
program that execute for a significant amount of time during the 
program's operation. In most programs, this is only a small 
fraction of the code. Finally, speed is of little importance if the 
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To 27 million Americans, 
this scene is a fairy tale. 


Because 27 million American adults can't read a child's bedtime story, can't read 
a street sign, can't read... period. 

Functional illiteracy is a problem that now affects 1 out of 5 American adults. It can 
rob them of a decent living; it can rob them of self-respect; it can rob them of the simplest 
of human pleasures.. .like reading a letter from a friend. 

You can change that by supporting the fight against illiteracy. Your tax-deductible 
contribution to the Coalition for Literacy will be used two ways. First, it will help continue 
the campaign to increase public awareness of the 22... 4 
problem. Second, it will help us generate new Enclosed is my tax-deductible contribution for: 
resources for literacy. 
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DYNAMIC MEMORY MANAGEMENT 


Listing 2: A function to handle error-checking for calls 


to malloc( ). If the request fails, the program is stopped 
after printing an error message; otherwise, the pointer 
returned Бу malloc( ) is passed to the program. 


/* mmalloc -- Allocate nbytes of memory using 
malloc(). Exit if malloc() fails. */ 


include <stdlib.h> 

char * mmalloc(nbytes) 

unsigned nbytes; { 
register char *s; 


if ((5 = malloc(nbytes)) == NULL) { 
fprintf(stderr, "Out of тетогу!\п\ 
Request for %tu bytes failed.\n", nbytes); 
exit (1); 
/* Exit() could be replaced with a call 
to a garbage collection or compaction 
routine and the malloc retried. */ 


/* Return only if s points 
to a valid block of memory. */ 


return s; 


program does not work correctly. The choice between a pro- 
gram that produces the wrong answer quickly and one that gives 
correct results more slowly is obvious. 

Now consider some ways to make the use of malloc( ) more 
reliable. Always check the value returned by malloc( ) to verify 
that memory was actually allocated. It's a nuisance to have to 
write if (malloc(...) == NULL) error(...); every time you 
need to allocate some memory, especially when you're certain 
there is enough memory. You can avoid this inconvenience by 
using the function supplied in listing 2. 

The idea of encapsulating the error-checking in a separate 
routine is a simple example of the general principle of informa- 
tion hiding. Ma11oc( ) itself provides another example. The de- 
tails of how malloc() keeps track of the size and location of 
available memory blocks are hidden from the program calling 
malloc(). This has several advantages: Keeping the interface 
to the rest of the program simple minimizes the chance of mak- 
ing an error. The methods and data structures hidden inside a 
library routine can be thoroughly tested and verified, indepen- 
dently of any application. 


А Debugging Tool 

No matter how carefully you design and write your programs, 
sooner or later you will be bitten by one of the nasty bugs dy- 
namic mem ment makes possible. There is a debug- 
ging tool that will help you find the source of the problem. 

The basic idea is this: Before every call to a memory manage- 
ment function, insert code that will make a copy of the sizes and 
locations of blocks allocated by malloc(). This copy is com- 
pared with the information maintained by malloc(). Any dis- 
crepancy is reported immediately. This lets you locate the 
source of the error at once instead of waiting for the delayed and 
often disastrous results of overwriting adjacent memory. 

The debugging code is in the form of three routines (tmal- 
loc(), trealloc(), and tfree()) that are called instead of 
the corresponding library functions. These routines are located 
in memmchk.c. The comments in memmchk.c tell you how to 
make these functions available to your program, and address im- 
plementation details. 

To implement such a tool, you need to know how ma11oc( ) 
works. This violation of information-hiding results in a severe 
portability problem, since there are many ways to write a mem- 
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ory allocator. You would need a different version for every C 
compiler. I've used Kernighan and Ritchie's implementation of 
malloc, as published in their book, The C Programming Lan- 
guage (Prentice Hall, 1978, page 173), to guide the implemen- 
tation of the debugging routines presented here. Since this book 
should be in every C programmer's library, you can use it to 
assist you in porting the debugging routines to a new compiler. 
As described by K & К, the basic data structure used by mal- 
loc() is the free list, which is a linked list of available memory 
blocks. Each block in the list has an associated header structure 
containing the size of the block and a pointer to the next block in 
the list. Blocks that have been allocated and that the program is 
using are not included in this linked list, but they still have a 
header containing the size of the block. A call to na11oc( ) re- 
sults in a search of the free list to find a block large enough to 
satisfy the request. This block, or a portion of it, is then re- 
moved from the free list, and a pointer to it is returned to the 
caller. Free() inserts the block pointed to into the free list at 
the correct location and updates the link pointers in the header 
structures to maintain the free list. To prevent memory frag- 
mentation, adjacent free blocks are merged. Only the structure 
of the header is important to the debugging tool. This structure is 


struct header { 
struct header *ptr; 
/* Link to next block. */ 
unsigned int size; 
/* Size of block. */ 
P 


Although the details differ, all the versions of malloc() I 
have seen use a variation of this algorithm. I've used the debug 
functions in memmchk.c successfully with Ecosoft Inc.'s C88 C 
compiler 4.05. I've also used Manx Software Systems' Aztec 
C86 C compiler 4.10, although I had to add К & R's version of 
malloc to use memmchk.c with it. If you have the source code for 
your library, you might want to tailor the na11oc( ) checker in 
memmchk.c to your compiler. 

In addition to checking the block size and location on every 
call to free( ) or rea11oc( ), another check is performed: The 
number of blocks in the free list is counted every time a memory 
management routine is called. Since only one block at a time is 
added to or removed from the free list, any substantial change in 
the length of the frec list between memory calls indicates that 
pointers connecting the linked list are corrupted. 

Finally, there is a routine called memlst( ) to list all the cur- 
rently allocated memory blocks. This can be useful if called at 
the end of your program. If all the allocated blocks are freed, it 
should not produce any output. If some blocks are still allo- 
cated, it indicates that you do not have memory management 
under complete control. The uncertainty about which blocks 
are in use and which are not can be a source of serious errors. 

Using C's dynamic memory management functions results in 
programs that are portable and that adapt to the amount of mem- 
ory available on the host computer. The disadvantages can be 
controlled by careful program design and the coding techniques 
I've described. Attention to program design and good program- 
ming style, especially important with dynamic memory man- 
agement, will improve the reliability of any program. ш 


Editor's note: The C source code for the debugging tools is 
available in a variety of formats. See page 3 for details. To use 
the tools, you'll need a C compiler. 


David L. Fox of Golden, Colorado, is the chief scientist at Mini- 
mum Instruction Set Computer Inc. He has spent the last 4 years 
developing programmers’ tools and expert systems. 
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Ihe Best 


For the sixth straight year, the best Seminar Series 
anywhere in the computer industry is free to all 
Volume Buyers — corporate and reseller — attending 

PC EXPO on June 21-23 in New York. In an industry where 
information and education command a high price, no other 
computer trade event can match the value that PC EXPO 


provides volume buyers like you. 


Tuesday, June 21 
PC EXPO KEYNOTE 9:00 a.m. 
Ned C. Lautenbach, IBM Vice 
President, and President, National 
Distribution Division, kicks off thc 
industry's best Seminar Series. 


G Selecting a Desktop Publishing 
System 

С Legal Developments in the 
Technology Field 

п A LAN Primer: Basic Terms and 
Technologies 

C Optical Storage 

D CASE: A Primer 

2 Distributed Database: Products or 
Promises? 

о What to do While the 80386 Takes 
Over the World 

о Costs and Benefits of Microcomputers 

е Making the VAX Connection 


о Software 1989: What Corporations 
Can Expect, What Users Want 


О Security Decisions in a Micro- 
computer Environment 


а Qualifying for Corporate Account 
Selling 


320 BYTE * JUNE 1988 


ucation 


No one else matches PC EXPO's quality either п fact, 
most experts rank it #1 in the industry. What's even more 
important is the response our Seminar Series gets from you. 
When assessing PC EXPO sessions in terms of applicability 

to their jobs, overall content and level of information 
presented, over 92 percent of all Volume Buyers rated them 


as very good or excellent. 


Seminar Schedule 


Wednesday. June 22 

в Network Management — Keeping 
your Network Running 

2 Groupware: Connectivity for 
Workgroups 

D In Graphic Detail 

о Expert Systems: Real Applications 
of Al 

о Portables: А Roundtable Forum 

о Desktop Publishing: What Corpora- 
tions are Doing 

= LAN Backbones and Bridges 

a The Macintosh in the Corporate 
Environment 

о Dealing with the Inevitable: 
Departmental Systems 

G Discounting: The Return Engagement 

D Softline: Candid Comments from 
Industry Leaders 

с Promoting Responsible End-User 
Computing 

2 0S/2 and Networking 

О Latest Developments in Spread- 
sheet Software 

a Micro-to-Mini Connectivity: Issues 
and Answers 


Thursday. June 23 
a How to Grow Your Net 
о Software Support and Upgrades 
D Micro- Channel Architecture 
о What's New in Training? 
о Establishing a Backup Strategy 
о Executive Information Systems 
2 Local Area Network Issues 
2 Micro to Mainframe Connections 
= LANs and Alternatives 
G Project Management Software 


о New Lives for Old — What to do 
with Out-Dated Equipment 


8 Workgroup Computing 

U Information Centers: Changes and 
Challenges 

D End User Support 


о Microcomputer Maintenance 


8 Connections '88 Sessions 
Schedule subject to change without notice 
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Money Can't Buy 


This year, the PC EXPO in New York Seminar Series 
Increases Its educational potency by adding a new 
theme, Connections '88 Joining "Management Concerns" 
and “Technology Issues," Connections '88 sessions address 
the challenges of organizing and managing various non- 
compatible clements of large- scale installations into fully 
integrated environments where mainframe, mini and micro- 
computer equipment and software are effectively connected 
and utilized. In addition, an innovative new highlight, 
Connections Lab, demonstrates several different networking 
solutions between both compatible and non-compatible products. 
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CHAOS MANOR MAIL 


continued from page 34 

puting at Chaos Manor. I agree that C 
compilers are getting better and more 
competitive. I have only three, but I find 
that they vary considerably in complete- 
ness and technical support. 

My venture into the world of C has 
been as a self-taught hobbyist rather than 
as a professional. I am therefore more 
sensitive to and irritated by systems and 
documentation that assume all users are 
computer science graduates who write 
their own functions in assembly language 
to fill in the missing gaps in the product. 

My sad experience with Borland's 
Turbo C is an example, even though you 
generously suggested it as a “clear choice 
for beginners and dilettantes." I am 
somewhere between these extremes, but I 
find this package one of the most defi- 
cient of the lot. Can you imagine a system 
that comes with two nice volumes of in- 
structions and functions, yet doesn't con- 
tain one C function for even clearing the 
screen? In fact, the IBM PC version con- 
tains practically no screen functions 
whatsoever. You cannot locate cursor 
position, read the cursor column or line, 
or even scroll. 

On the bright side of this competition, 
C Ware's excellent DeSmet C compiler 
and debugger provide no less than 17 
screen-level functions to simplify the in- 
terface between the C program and the 
IBM PC and its clones. You can fold 
them into the standard function library 
with a simple routine. 

When I wrote to Borland asking for 
help or information on the Turbo C defi- 
ciency, the company took more than 3 
months to answer and then simply told 
me that no screen functions were pro- 
vided because they were "not standard.” 
To my amazement, Borland recom- 
mended that I buy these functions from 
another company. So much for Borland's 
support for what might otherwise be a 
useful compiler. I am now back and 


happy with my C Ware DeSmet C com- 

piler, while Borland's inadequate prod- 

uct is gathering dust on my bookshelf. 
Let the nondilettante buyer beware. 

Walter K. MacAdam 

Hanover, NH 


Thanks. As I said in my column, I have 
to base what I say about C compilers on 
what I'm told by people I farm them out 
to; 1 don't program in C, and I have little 
right to an opinion of my own. Perhaps 
the people I used to test Turbo C were too 
advanced to notice the problem?—Jerry 


Does BYTE Slight Amiga? 
Dear Jerry, 

I'm somewhat surprised that your Feb- 
ruary column devoted so much space to 
the Atari Mega ST. I am the former 
owner of an Amiga 1000 and now the 
happy owner of an Amiga 2000. 

I’m not anti-Atari. I just don't believe 
that you or the other writers who contrib- 
ute articles to BYTE are giving the 
Amiga its due. I can understand how you 
might have trouble dealing with Commo- 
dore. I certainly have. I think, however, 
that the company seems to be getting its 
act together and appears to be more re- 
sponsive to its customers. I wouldn't have 
bought another Amiga if I didn’t think the 
company was on the right track. There 
were times I wished I'd purchased a Mac- 
intosh or any other computer, but I don't 
feel that way now. 

Quite a few new third-party hardware 
products are now on the market or being 
developed for the Amiga. Significant 
software is showing up. I don't see any 
mention of it in BYTE. The last article of 
consequence was the Commodore A2000 
product preview in March 1987. A lot has 
changed between then and now. 

In the low-cost home market, Commo- 
dore offers the 500, a computer that 
stacks up quite well against the Ataris and 
in many respects offers a better, more ex- 


pandable value. The 2000 has given the 
Amiga owner a machine whose expand- 
ability and flexibility are far-reaching: 
68020 and 68030 cards, MS-DOS and 
possible OS/2 compatibility, possible 
Macintosh compatibility, 704- by 470- 
pixel resolution, a multiscan board, and ru- 
mored new Denise and Agnes upgrades, 
just to name some of the advantages. 

I'd appreciate it if you'd see what 
could be done to bring the developments 
in this line of computers to the attention of 
BYTE readers. If you and any other writ- 
ers for BYTE have serious objections or 
reservations concerning the Amiga, I 
wish you'd address them in the maga- 
zine. I'd hate to think that you would just 
ignore it. 

John H. Harvey Jr. 
Minneapolis, MN 


I think you have two misconceptions. 
First, I rely on the BYTE people in Peter- 
borough for support and information, but 
my column is an independent operation. 

Second, I live in Hollywood, amidst 
huge stacks of hardware and software, 
and there's only me to deal with it all. 1 
try to keep up with what's going on, but 
50 much comes in that I'm hard-pressed 
to look at it all. The fact is that Atari 
takes the trouble to see that I get most of 
the interesting third-party hardware and 
sofrware for its machines, and Commo- 
dore doesn't. 

l recently got an Amiga 2000 and had a 
couple of Amiga experts over to help set it 
up; ГИ have a report pretty soon. How- 
ever, I can write only about what's here, 
and the Commodore machines I have are 
pure vanilla. On the Amiga 2000, the 
IBM PC half has exactly the same speed 
as the earliest PC, while the Amiga half is 
built around a 68000. No 68020 on the 
Amiga, and no way to run OS/2 on the 
PC. I wish I did have something with all 
the goodies you describe. Does any- 
one?—Jerry 8 
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PCvoice mail, now only $199. 


call 1 (800) 6-WATSON (n Mass., (617) 
651. 2186). To order, call 1 (800) 533-6120 


Watson®, hailed by one 
reviewer as “the premier 


voice mail station” at $498, (in Mass., (617) 655-6066). 


is an even better value at 


$199. Watson eliminates — 
telephone tag and gives you ! 
big-system features like auto speed-dial, auto 
answer, message forwarding, and built-in 300/ 
1200 bps modem. For an ear-opening 
business applications demo, 


Natural MicroSystems Corporation 
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Online Access has been roaring down the tracks for a year now, taking 
advertisers full speed ahead to business professionals and information special- 
ists. These one million-plus business people use online services to get their 
business information. 


And they use Online Access to do it. 


The information industry and Online Access are picking up speed all the time. If 
you're trying to reach an information-savvy audience—95% professional/ 
managerial; HHI $88,000; 250,000 readers per issue—hop on board. 


Call Robert Jordan today to reserve your space. ONLINE ACCESS 


1-800-922-9232 
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Advertise in the new BYTE magazine and let the 
people other people come to for advice help spread 
your message. We have a total of 420,000 paid read- 
ers who are powerful because they're knowledgeable. 

{ Each опе is a leader in personal computer decision- 
making at his company. Ànd each one believes that 
ads in BYTE are a valuable source of information. 


9396 provide advice about acquiring micros, 
peripherals and software, an average of 
29 times a month. 


Г] 85% are directly involved in purchasing 
decisions about microcomputers and 
related equipment for their company. 


[) 96% work for a company that currently 
owns or uses microcomputers. 


С 7596 of these companies plan to buy 
an average of 145 microcomputers in 
the next 12 months. 


In short, when it comes to making a purchase 
decision, people listen to BYTE readers. So if you're 
not planning on advertising in BYTE, you may be 
planning an advertising schedule without teeth. 


"i" BYTE 


SOURCE: 1988 BYTE Subscriber Profile 


THE BUYER’S MART 
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THE BUYER'S MART is a monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique feature, each 
BUYER'S MART ad includes a Reader Service number to assist interested 


readers in requesting information from participating advertisers. 


RATES: 1x—$475 3x—$450 6x—$425 12х—$375 
Prepayment must accompany each insertion. VISA/MC Accepted. 


AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


furnish typewritten copy. Ads can include headline (23 characters maximum), 
descriptive text (250 characters maximum), plus company name, address and 
telephone number. Do not send logos or camera-ready artwork. 


DEADLINE: Ad copy is due approximately 2 months prior to issue date. For өх. | 


BUYER'S MART, BYTE 


ample: March issue closes on January 7. Send your copy and payment to THE 
magazine, 1 Phoenix МИ Lane, Peterborough, NH 03458. 
For more information call Mark Stone at BYTE 603-924-3754. 


ACCESSORIES г 


FREE CATALOG 
Thousands of parts and new surplus electrorwc parts 
at super low prices. FAST ORDER PROCESSING 
AND SHIPPING (95% of all orders shipped within 
48 hours). 
CALL OR WRITE FOR А FREE CATALOG . 


ALL ELECTRONICS CORPORATION 
Р.О. Box 567, Van Nuys, СА 91408-0567 


1-800-826-5432 
Inquiry 576. 


SOFTWARE PACKAGING, DISKS 
Chath binders & slips ike IBMs. Упу binders, boxes, and 
folders—many sizes. Disk pages, envelopes & labels. Low 
Qty. mpnnbng. Bulk & branded disks. Much Morel Low 
рпсеѕ Fast serece. Сай or write for FREE CATALOG. 
Anthropomorphic Systems Limited 


376-B East St. Charles Road 
Lombard, IL 60148 


n ACCESSORIES 


FREE CATALOG 
Valuable Computer Supplies Source for Diskettes • Disk 
Packs * Dust — • Furniture • Data Cartridges * 
Plotter Supplies + * Ribbons 
* Paper « r Supplies в Surge Protectors • Cables 
> Print Wheels • LOT MORE * LOW PRICES • 
ә Bulk Diskettes as low as 30€ each. 
Сан, Write or Circle Inquiry Card for a FREE Catalog 
GAAN COMPUTER SUPPLIES 
186 B East Sunnyoaks Ave. Campbell, CA 95008 


800) 523-1238, In Calif. (408) 270-6747 
Inquiry 581. 


FREE Source-Book 

For Engineers & Sclentists 
164 page Source-Book inciudes * Industrial & Lab 
Computers e Data Acquisition & Control UO Cards ® 
NEW 386 CPU Cards • CMOS ШО Cards * New PS/2 
| Se EDS зн, шыка Ыыы 

tific Software è And Much More 
Industrial Computer Source 
5466 Complex 51 #208, San Diego, CA 92123 
LEM A" RED 1 


BAR CODE 


PRINT BAR CODES 
AND BIG TEXT 


your EPSON/IBWOKULesarJet printers. 1° tal text 
edem Code 33, 2 of 5 128, MSI, UPC/EAN, MIL- 
AIAG. Menu-Driven. 


Worthington Data Solutions 
417A Ingala 5+. Зала Cruz, СА 95080 
(800) 345-4220 in СА: (406) 458-9934 


BARCODE BARGAINS 
Buy direct and save. We'll beat any written 
quotes for competing equivalent bar code 
readers or bar code label generation software. 
Call or write for brochures. Quantity discounts, 
warranty, same day shipping. Bar codes are all 
we do at ITS. 

Intemational Technologies & Systems Corp. 

1850 Whas Sis Or Diamond Ваг СА 91765 
(714) 881-7977 Telex 6502824734 MCI 


1-800-DEAL-NOW (312) 629-5160 
Inquiry 577. 


„2308 PROTECTION 
ur PRE catalog. Cal wor ) 35097 үгө 


BEST POWER TECHNOLOGY, INC. 
РО. Box 280, Necedah, WI 54646 
In Wis. (608) 565-7200 Ext. 8995 
(800) 356-5794 Ext. 8995 


Inquiry 578. 


RE-INK FABRIC RIBBONS 


1000's of satisfied users in 5 years. Moneyback guarantee 


BORG INDUSTRIES 
525 MAIN ST, JANESVILLE, IA 50647 
1-200-553-2404 


Inquiry 579. 


SELF-INKING PRINTER RIBBON 
о ced | 


rM ULI. uL. РИЧИ 
CONTROLLED PRINTOUT сеа INC. 
РОВ 889, Baidwin Rd.. 
(704) 684-9044 • TELEX: (FILMON AREN) 577454 


Inquiry 580. 


tary 382. 
ARTIFICIAL INTELLIGENCE 


muLISP" 87 for MS-DOS 
| Fast, compact, efficient LISP programming environ- 
ment. muLISP programs run 2 to 3 times faster & 
take Ve to ¥ the space of other LISPs. 450 Com- 
mon LISP functions, multi-window editing & debug- 
ging, flavors, graphics primitives, lessons & help, 
demo programs, comprehensive manual. 


Soft Warehouse, Inc. 


3815 Harding Ave, Suite 505. Honol 


Inquiry 583. 


BAR CODE 


BAR CODE READERS 


For PC/XTIAT, and ALL PS/2 models—attaches as 
2nd keyboard, reads as data. External 
mounting via velcro to 008 of monitor, OR in short 
m Su ER AE PC—$385. PS/2, Kimtrom, & 
232 models—$399. UPC/EAN, 2 of 5, Gade 39. 
уун * $100. Badge Readers— Lasers 100! 30 
day $ back. 
Worthington Da Data ' Solutions 
417 СА 95060 
: (408 


800) 348-4220 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 
Add bar codes and aro em program. 
Print from inside of d Е. BASIC, C, elc. Bar codes 
UPC, ЕАМ, 2 J 5, Code 38. Epson/OK/IBM dot matrix 
text up to Ve". LaserJet fonts up to 2” (158 pts). (ай. 
$159-$239. 30 day $$ back guarantee. 
Worthi on „Data ta Solutions 
(600) 345-4220 


"E ск н 458-2938 


Inquiry 584. 


BAR CODE MADE EASY 
PERCON® E-Z-READER™ keyboard interfaces and таба жег 
RSZ modets make d easy 10 add bar code ку virtually any 
computeriecmenal WITHOUT SOFTWARE MODIFICATION 
пей stepping. Two year warranty Ваг code prong 
softwere avolable Сай lor байың on ШИ. accursia, вату См 
entry Substantial reseller decounis 

PERCON® 
2190 W. 11th St, Eugene, OR 97402 
(503) 344-1189 


Inquiry 585. 


READ & PRINT BAR CODES 


Fast, reliable data entry into your programs as Н 
from your keyboard. Internal unit for XT, AT 
PS/2-M30. RS-232 unit for DOS & Non-DOS 
systems (incl. all PS/2). Stainless steel wand and 
LASER interlaces. Powerful Bar Code and Text 
printing software. 
Seagull Scientific Systems 
601 Ursvarsity Ava.. Suta 150. Sacramento, СА 85825 
(916) 368-1778 


Solutions Engineering Sales 
8553 Georgia Ave., Silver Spring, MD 20910 


800-635-6533 
Inquiry 587. 
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i» BAR CODE 


DATA INPUT DEVICES 
Bar Code & Magnetic Stripe Readers Юг microcom- 
ph & terminals, inciuding IBM PS/2 & others, DEC, 
АТАТ, Wang. АЛ readers connect on the 
о chk e mea etl tone 


cost bar code print programs & magnetic encoders are 
also avaliable. GSA contract KGSODKQIAG 55348. 


TPS Electronics 
4047 Transport. Palo Alto, CA 94303 
415-856-6833 Тех 371-9097 TPS PLA 


Inquiry 588. 


BAR CODE SCANNER/READER 
For PCACTIAT and compatibles, and APPLE П. Keyboard 
emulaling model with wand for only $249. Reads 2 ol 5, 
UPCAEANUAN/UPG E. Code 38. CODABAR with 1 yt. 


Also АЗ-232С and CENTRONICS models with choice ol 
wanda, hand-held, and auto scanners. 
Caii or wrile for Iree catalog 
TRADE MATRIX Eo a Valley 
3630 Sat mood Dr.. San Jose, СА 95148 
(800) 222-4228 Ext. 39, (408) 238-1784 


Inquiry 589. 


BANKRUPTCY/SURPLUS 


IBM * Apple • DEC • HP * Wang * Tektronix • NEC 
The bridge between you and bankruptcies & auctions: 
the Bankruptcy Newsletter 
А member of your team but. . .no retainer, по staffing, 
no employee benefits, no... But we do offer: 
Service. We attend sales looking for items for our 
subscribers within their price range. 
Newsletter. We publish 30+ pages weekly listing 
&uctions of computers & inventories plus much тоге. 


Call for details: 209/296-3626 
Inquiry 590. 


CAD/CAM - 


тория ‚ В 
CADJET Templates for CADKEY 3 
VISA/MC/Company PDs Accept 


== 703-977-6520 -— 
HLB Technology 


PO Box 527, Glue Ridge, VA 
NDA 591. 


COMMUNICATIONS 


MULTI-USER BBS (FOR IBM PC AT) 
TEAMate — a maintrame quality BBS. A mini Compu- 
Serve. Full screen cursor-controtied interface, topic 
outline structura, public and private topics, audit trails, 
xmodem, integrated maul, content retrieval and more. 
MS-DOS, XENIX and UNIX versions. 


MMB Development Corporation 
1021 No Sepulveda Bhd. Sute К. Mannatan Beach, CA 90266 


1-800-832-6022, In CA (213) 545-1455 


Inquiry 592. 


_ FAX MACHINES/PC SYSTEMS 
P FAX FOSOOIFOS 38:620 0. E 
"о. 5$1305159А1695 

20.. 712201550 


PC/XT 
PC/XT Tel Алем & соті. 
НР LASER ЧЕТ i $1525 
TOSHIBA Laptops 10001100100 i- 

Prepay prices Visa/MC 2% cod2% restock 20% 
TELEPHONE Жылы ШЕ CENTER 
23551 #213 El Taro Ad, El 714/730-9845 


Inquiry 593. 
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COMPUTER BOOKS 


Books! Books! Books! 


If it's published and about ІВМ or compati- 
ble computers, we probably have it. Books 
about applications, programming, operating 
systems, utilities, hardware and much more. 
Call today for a free catalogue. 
Book Express 
Dept 100. 851 Waidner C1 South Buttsio Grove. IL 60089 
t 800 234 2620 


Inquiry 594. 
COMPUTER INSURANCE 


INSURES YOUR COMPUTER 
SAFEWARE provides full repiacement of hardware, 
media and purchased software. Аз littie as $39 а 
year provides comprehensive coverage. Blanket 
coverage; no list of equipment needed. One call 
does К all. Call 8 am-t0 pm ET. (Sat. 9 to 5) 


TOLL FREE 1-800-848-3469 
(Local 614-282-0559) 
| SAFEWARE, The Insurance Agency Inc. 


inquiry 595. 
CROSS ASSEMBLERS 


FASTER TMS32020/C25 
Macro Assembler 
only $49.95 


Ariel Corporation 
212-925-4155 


110 Greene Street, Suite 404, New York, New York 10012 
DSP BBS: 212-925-4131 
300, 1200/2400 MNP-:5, 9600 UST 8 bits. no parity, 1 stop bit 


Inquiry 596. 


CROSS ASSEMBLERS 
Universal Linker, Librarian 
Targets for 36 Microprocessors 
Hosts: PC/MS DOS, micro МАХ, МАХ 8000 
Developed and supported at: 
ЕМЕНТЕС, INC. 

BOX 1312. Lansdale, PA 19446 
215-362-0966 MC/VISA 


CROSS ASSEMBLERS 


Professional Series 


PaeudoCode releases ts PsoudoSam Professional 
Series of cross assemblers. АП popular processors. 
Macros, Conditional Assembly, and Include Files. Yir- 
tually unlimited size For IBM PC's, MS-DOS 20 or 
greater. With manus! for 

(MI res. 4% tax). Visa/MC. 


Micro Kit 
6910 Patterson, Caledonia, Mi 49316, 616-791-9333. 


680X0 Cross Assemblers 
Non, repensis quality GOEXO Coes Ameriblecs that use your б РО or 
aenga kang асве, up 10 32 cher labels. 
‚ОС. 06, EOU 


Ganc 80020098$1—$149 95 
Chucks, VISA. MC жїгї MIN ramsari «6099 gates mx No РОТ of COO. 


pees RAVEN Computer Systems 
Box 12118, St. Paul, MN 55112 (612) 620-0305 


Inquiry 601. 


ASSEMBLERS & TRANSLATORS 


Over 20 high quality. full luncbon, fast relocatable and 


San Jose, California 95150 
(408) 356-1210 
TWX 910-379-0014 


Inquiry 602. 


280/HD64180 

SLR Systems cross assemblers run on PC and are 
compatible with Microsoft MBO/LBO. $195.00 for 
assembler and linker. We have CP/M emulator 
cards for PC. Up to 12.5 mhz 280 clock speed, start- 
ing at $249.95! Also Z80/HD64180 C compilers. 

Z-World 

1772 Picasso Awo., Davis, CA 95615 
(916) 753-3722 


Inquiry 597. 


8051 SIMULATOR 
Superb full function deb simulator su 
all 8051 modes of int . just ike the real thing! 
Full disassembler and теу уе features, 
ONLY $1 


CROSS ASSEMBLERS 
8080/8085, 8048, 8051, and 8096 
still $75.00 each! 
LEAR COM COMPANY 
2440 Kipling Si.. Suite 208, Lakewood, CO 80215 
(303) 232-2220 


Inquiry 598. 


CROSS ASSEMBLERS 
8 BIT DEBUG/SIMULATORS 
DISASSEMBLERS 
EPROM, 8748, PLD Programmers 


All run in PC/XTIAT Full featured 


MICROCOMPUTER TOOLS 
Phone (900) 443-0779 
№ CA (415) 825-4200 
812 Hastings Dr. Concord, СА 94518 


Inquiry 599. 


Inquiry 603. 
DATA CONVERSION 


MEDIA CONVERSION/DATA TRANSLATION 
More than just а straight dump or ASCH transer! 
Word Processing, DBMS. and Spreadsheet сва оп Disks 
n transievfed directly into appiicahins running on 
ramen, Minis, Micros, Dedicaled Word Processors, 

Publishing systems. 
18м PS/2 А Macintosh 
#1 In the translation industry! 


CompuData Translators, Inc. 
3325 Wilshire BiG., Suite 1202, Los Angeles, CA 90010 


(213) 387-4477 1-800-825-8251 
Inquiry 604. 


.DATA/DISK CONVERSIONS - 


Get the Expertise You Need! 
Disk/Disk « Tape/Disk « OCR 
Over 1,000 formats! 372, 54. or 8 inch disks; 9 track 
mag tape, 10 MB Bernoulli cartndge Dala base and 
word processor translation. Specialists in Govern- 


ment Secunty Data. Call for free consuttation 
Computer Conversions, inc. 
9580 Black Min Ва. Ste 3 San Diega СА 92126 
(619) 693-1697 


Inquiry 605. 


| DATA/DISK CONVERSIONS | 


DISK CONVERSIONS 
Media transfer to or from: IBM, Xerox, DEC, $ 
Lanier, CPT, Micom, NBI, CT, also WP. WS, 
MS/WRD, DW3, MM, Samna, DEC DX, MAS 11, 
Xerox-Writer, ASCII. 

FREE TEST CONVERSION 
CONVERSION SPECIALISTS 
531 Main St., Ste. 835, El Segundo, СА 90245 
(213) 545-6551 (213) 322-6319 


Inquiry 606. 


DISK & TAPE CONVERSIONS 
AUTOMATICALLY 
SAVE TIME AND MONEY 


1000 formats from Mini, Micro Mainframe, Word Pro- 
cessors, & Typesenora. 

TAPE Conversions às low ай $2300 MB 
DISK Conversions as low as $1500 per Disk 
Сай of тие TODAY lor a cost saving quotation. 
CREATIVE DATA SERVICES 
1210 W. Latimer Ave., Campbell, CA 95008 
(408) 866-6080 


Inquiry 607. 


DISK INTERCHANGE 
SERVICE COMPANY 


DIBC specializes in transferring files between incom- 
patible disk formats, and between disk and Э4гаск tape 
« Dedicated Word Processors 
* Mini, Micro & Mainframe Computers 
* Track Таре (800, 1600 and 6250 ВРІ) 
* MSDOS, CPIM. UNIX, DOS, PRODOS, TSX +, RT-11 
2 Park Drive è Westiord, МА 01866 


(617) 692-0050 
Inquiry 608. 


QUALITY CONVERSIONS 
ШЕ » Scanning * Tape 


"TYPEWRITTEN $33 per page to ASCII 
“TYPESET 6-24 point Low Rates 
("WP be available) 


Logos/Line Art/Glossies 


ist Run Computer Services Inc. 
1261 Broadwey, Suite 508, New York, NY 10001 
(212) 779-0800 


Inquiry 609. 


IBM PC «tom „НР. 


IBM PC to НР File Copy allows IBM PCs, PS/2, com- 
patibles to read, write files written by Hewlett Packard 
Series 70, 80, 200, 300, 1000, 9000's. We offer custom 


work using our file copy utilities and program translators. 
Сай lor estimate, catalog, data sheat. 
Oswego Software 
507 North Adams St. 

| Oswego, Illinois 60543 


Inquiry 610. 


312/554-3567 
Fax 312/554-3573 
Telex 858-757 


CONVERSION SERVICES | 
Convert any 9 track magneuc tape to or from over 
1000 formats including 3\27, 54", 8° desk formats & 
word processors Disk to disk conversions also 
available. Call for more inlo. Introducing OCR Scan- 
ning Services. 

Pivar Computing Services, Inc. 

165 Arlington Hgts. Rd.. Dept. 4B 

Buffalo Grove, И 60089 (312) 459-6010 


Inquiry 611. 
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DATABASE MGMT. SYSTEMS 


dBASE Ili WORKALIKE $39 


it's true!!! ‘Топ 1 = ЗП a stand alone emulation 
of dBASE Ш PLUS and тоге. Includes: dBASE pro- 
gramming with extras, faster dot prompt command 
mode than dBASE, faster assist mode with more 
features, tutorial, on line help. MS-DOS 512k intro 
$39 + $4 s/h chk/mo. COD + $2. dBASE lil PLUS 
ма trademark of Ashion-Tate. 

lon I Computer Sol Solutions, Inc. 

inchwood Or, 
DES nee 


Inquiry 612. 
| ОАТА PROTECTION 


Guard your files with VACCINE" 
Checks your system during boot up, warns 
of malicious changes before it's too late! 
Simple, positive fix. This is the one you've 
seen on TV & in the papers. It works! Only 
$39.50. VISA/MC. 

Corbin Software 
600 Industrial Circle, White City, OR 97503 
503-826-6737 


Inquiry 613. 


FREE dBASE lll + 


COMPILER DEMO DISK 
Dont buy Chpper* until you see our FREE dBASE Com- 
prex Evaluabon Kit Includes DEMO DISK with 8 PRG 
and pun Е Quicksiver & Fox 
BASE + Also 15 benchmar 


гелем. and doated 

FREE No обадароп Call 24 hours. 7 days 

dataBASE Specialties (415) 652-2790 
РО. Box 2975, Oeklend. CA 94018 


DUPLICATION SERVICES 


SOFTWARE DUPLICATION 


* One a e Technical Suppan 
* Custom * Drop Shipping 
* Copy Pidid. | * Fast Turnarcund 

* Competitive Pricing 


SATISFACTION GUARANTEED 
800-222-0490 NJ 201-462-7628 
MEGASoft 


PO. Вох 710, еМ]. NJ 07728 Soe our ad оп page 340. 


Inquiry 617. 


SOFTWARE PRODUCTION 


e Disk duplication е Warehousing 
ә А! formats e Drop shippi 
e EVERLOCK copy e Fullman 
protection € 48-hour delivery 
€ LabeUsieeve printing e Consultation & 
€ Full packaging guidance 
Star-Byte, Inc. 
713 W. Мап Si.. Lansdale, PA 19446 
215-308-1200 800-243-1815 


Inquiry 618. 
ELECTRONIC PROJECTS 


BUILD TALKING ROBOT! 
— Build BE.RT.S the Basic Educational Robe Traner 
— Featured in BYTE April & May / 87 
— Even a child can program this talking Robot, bwh 


S. 
— For further information send $100 for postage & 


handling 10: 
GoCo Dist. 
Suhe 806, 1148 Harwood St 
Vancouver, 2 


&C. Салаба VE Змі 
Inquiry 619. 


DEMOS/TUTORIALS 


, INSTANT REPLAY Ш 

Presentations. Music, 
seed RA Кисм Macr Macros, and Menu Systems. Includes 
Screen Maker Kaystroke/Time Editor Program Memon?zex 
and Anmator Reco Great Renews! Smpty the BEST Ма 
copy protected No royalties 60 day satistacbon money 
back guar IBM and Compatb $14995 И SChuCr Crd 
Demo Dekono $500 


NOSTRADAMUS, INC. 
3191 South Valley Street (sto 252) 
Salt Lake City, 487-9662 


Inquiry 614. 
= DESKTOP PUBLISHING 


New! Award Maker Plus 
Macintosh? ,IBM® , Талау? , & MS-DOS* com- 
palibles. Print professional quality awards, cer- 
tificates, coupons, diplomas and more. Hundreds 
ol predesigned styles for all occasions, just enter 
text, select border, color and print. Includes special 
offer for Pin-feed parchment paper. 


BAUDVILLE • 616-698-0888 • $49.95 
5380 52nd Street SE, Grand Rapids, MI 48508 


Inquiry 615. 


FLOW CHARTS 


FLOW CHARTING 11+ HELPS YOU! 
Precise llowcharting is last and simple with Flow Charting 
i+. Draw, edit ало print periect charts: bold and normal fonts. 
24 shapes — 95 sires, fast entry of arrows, bypasses & con- 
nactors; Fast insert Ling; shrink acreen displays 200-column 
chart; 40 column edil screen lor detail work, much more! 

PATTON & PATTON 
61 Great Oaks Bid , San Jose. СА 95119 
1-800/672-3470, ext. 897 (СА residente) 
1-800/538-8157, ext. 897 (Cutsida CA) 
408/629-5044 (Oviside Ine U.S.A.) 


Inquiry 620. 


STRUCTURED FLOW CHART 


NSChart creates Nassi-Shneiderman |ziructured) 
flowcharts from a simple PDL. ds define 
siructures & text s strings ms ata in chart. Easy 
to create, even easier to revise! Automatic chart siz- 
ing, text centering. Translators from many 
languages available For Mac and IGM PC. 


SILTRONIX, INC. 
PO, Box 82544, San Diego, CA 92138 
1-800-637-4888 
Inquiry 621. 


FOREIGN LANGUAGES 


DISK DRIVES 


 PS/2 DRIVES FOR PC's AT's 


Built-in floppy controllers—no problem. 
drives and formats. Lets your 


| Supports multiple 
computer use IBM PS/2 14M diskettes pius more! 
Call for further information or t ase an order. 
VISA/MCICOD/CHECK. 


Micro Solutions Computer Products 
132 W Lincoln Hwy, Бека, IL 60115 815/756-3411 


Inquiry 616. 


ON THE IBM PC & PS/2 
Use Arabic. Cyrillic, Farsi, French, German, Greek, 
Habrew, Italian, Spanish, Turkish, Urdu, Vietnamese, 
Scientific Notations, etc... м popular software: Viod- 
sheet, Basic, Prolog. Desktop Publishing. Dot matnx 


and iaser printers option. ЕСА $75. МСА & MCGA $85 
CGA, MDA Hercules $95 ona language. NLO add 


VN Labs 


4320 Campus Dr , Suto 114, Newport Haach, CA 82660 
4) 47. 


Inquiry 622. 
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DISCOUNT CLONES 


* Seagate 40MB hard drive — $375. 
Automated Business Solutions 
516-379-3995 


ЭО day Money back guarantee © f yr parts & labor wartanioo 
Deso lora Ineted Pioaan сай Ку compie рсе кы 


Inquiry 623. 


New XT Turbo 
640K RAM, Mono/Graphics « Multi YO wiclock-cal Bat 
backup * 2 Parallel, 2 Serial & 1 Game ports • 
• Monochrome Monitor & ХТАТ keyboard • 
1 380K Floppy Drive and 
1 20 Meg Seagate Hard Drive 
One Year Factory Warranty—$1225.00 DOS inc. 
Texas residents add 6% sates tax е Plus $3500 эт 
Phone 214 449 3523 
Ferris Computers 
PO Вах 22, Ferris, TX 75125 Chk » МО * Cashier's Chk 


Inquiry 624. 


LOCK YOUR PC! 
Replaces one expansion slot plate with a stur- 
dy steel mount for your padlock/cablo/chain. 
With your lock, LockIlUPC can't easily be 
removed on most unils even if the case is open- 
ed. Check/MO $8.95 plus $2 S/H, CA add 7%. 
(No anti-theft guarantee implied). 


Lockit/PC 


Suite 314-8, 3790 El Camino Real, Palo Alto, CA 94306 
Inquiry 625. 


87C51 PROG. $125.00 
Ш, УРА 87C51 Programming Adapter lets you use 
ur general purpose programmer to program the 
Ost 8751H. AMD8753H. 876252, and 87528H 
Also iets you program the 87C51/8751H secunty bits 
and the 87C51 encrypton array. it's very simple and 
VERY cost effective 
LOGICAL SYSTEMS CORPORATION 
6184 Teall Station, Syracuse NY 13217 
(315) 478-0722 Telex 6715617 LOGS 


Inquiry 626. 


NorthStar 


vaniage reesuppor. 

distributor ot NorthSter products in United States. We buy- 
sel-trede NorthStar products and peripherals. * complete 
гера lacdities * lech support and training е ail hardware 
and software in sock * same day tonoa ачта • ten years 
Of сонот satistaction 


WorthTéch Support Services, inc. 
Oberlin, Омо / Arlington, Virginia 
1-800-426-7898 216-778-0825 


Inquiry 627. 


NEW/USED APPLES & STUFF 
MACINTOSH — Сай 
Apple Parts — Call 
Mac accessories—hard drives Call 


We buy, sell & horsetrade — Apple, IBM 
SHREVE SYSTEMS 
2421 Масот St.. Shreveport, LA 71108 
318-865-6743 4-9 p.m. • FAX-318-865-2006 


International inquiries welcome C. ST-VISWMC 
Inquiry 628. 
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DIGITAL SIGNAL PROCESSOR 
OSP products for the IBM PC/XTIAT based on the TI 
TMS320C25. Designed 


speech, and 
processing. Offered with 12 bit 80 KHz A/D and 
СМА and continuous data acquisition & playback option 
$550 and up. 
DALANCO SPRY 
Suite 241, 2900 Connecticut Ave. NW. 
Washington DC 20008 
(202) 232-7000 


Inquiry 629. 


PC MINI-SUPERCOMPUTER 

Up to 40 MIPS In Your PCI 

Fill your PC/XTIAT with 1 Ю 6 PC4000 boards lor a high speed 

PC-RISC system. The РС4000 uses the NC4016 RISC Engine 

which executes high level Forth in sibcon. Each PC4000 is 

а general purpose parallel coprocessor that delivers speeds 

in ће 5 to 7 MIPS range. ..cver a 100 times Laster than a 

PC, uses Forth, C or Assembler From $1295. 


SILICON COMPOSERS (415) 322-8763 
210 California Ave.. Suite К, Palo Alto, CA 94306 


Inquiry 630. 
INFORMATION 


Tho Tables of ERP 


The “Economic Report of the President" has 
concise tables of the major economic indicators 
(GNP, Employment, Inflation, Population and 
much more.) The Tables of the 1988 Report are 
now available on disk in (CAL, WKS, CSV, or TXT) 
formats for (PC or MAC or most CP/M)—$49.95 


FAIRFACTS 


Bax 536 San Rafael. CA 94915 
Tel. 415-485-1781 


Inquiry 631. 
INVENTORY MANAGEMENT 


STOCK-MASTER 4.0 
Commercial grade inventory pep 


• майу History Analysis 
» Bill of Materials 


* Multiple Locations try 
e Purchase Order Tracking • Material Requirements 
R * On Line Inquiry 


led E n Lr Inc. 
mium sa M Meer m 


Inquiry 632. 
LABORATORY INTERFACE 


INTERACTIVE LAG SOFTWARE 
IN A COMPILED LANGUAGE INTERFACED TO BASIC 
$75 "Assembly Language Speed (ог $75 
Data acquisition" Signal averaging*graphics 
Experiment control" Background operation" 
Data analysis'Expanding BASIC's data space 
Runs TECMAR labmaster interface board 
Described in BYTE Juns86 p147 July87 p303 

SALT il 
5801 5. Dorchester -12A, Chicago, IL 60637 
(312) 702-1491 


LANLINE-1 
with SAFFRON. NEUAMRE 115,200 BAUD XFR RATE 
Link Four PC Computers To Any PC Computer Ма AS232 
em ASM EG XTA Из. Сибир) сарири. ДЮ 
Read Directory, Remove Dir, Copy Files, Delete Files, 


Driven: 

and Print To Any Printer Connected. Зм and 6% disks 
You Will Love !t 

reg $139.98 SPECIAL INTRODUCTORY . ‚ $79.05 


OEALER INQUIRIES INVITIED . 1-800-854-7222 


EMOR E ры S 
1750 DR CLEARWATER, FL 34615 813-643-7049 


Inquiry 634. 


LAPTOP COMPUTERS 


LAPTOP SPECIALS 


Toshiba * Zenith « NEC • DATAVUE • SHARP 
e AFFORDABLE 5%” or 3%” DRIVE UNITS 
for LAPTOPS & DESKTOPS Inciuding Tam- | 
dy 1400 LT. + DICONIX PRINTERS • 768 card 
for T1000 * 2400 BAUD MODEMS for Laptops 
e Laptop software * Hard drives * Fasi reliable 
and friendly service. For Low Pricing call 


COMPUTER OPTIONS UNLIMITED 
201-469-7678 (7 Days, 9 am-10 pm Eastern tima) 


Inquiry 635. 


LAP-LINK 
The исто solution for hniong laptop computer with any ВМ 
compatible desitop PC. 115, 200 baud transitur rate—faster 
than any other product available. No installation 
Eure ues] oa nO Includes incredible "univer- 
su cable” that connects any two computers Transier entire 
diska taster than a DOS copy command! Onty 5129.96 i- 
Cluding universal cable and boh 343" and 5%” disk. 

Bnóga' owners can trade in for only $89.96 wo cable 


“Tre veling Software, Inc. 
19310 North Creek Parkway. Bothell WA $6011 
1-800-343-8060 (206) 483-8088 


Inquiry 636. 


LEGAL DOCUMENT MAKER 

All pleadings and documents. 

Any word processor software. 
Free Brochure. 
New! Supra И”. 

TSC 
Tho Software Company 

РО. Box 872687, Wasilla, AK 99687 

(807) 745-6267 


Inquiry 637. 
LITERARY LINGUISTICS 


TEXT PROCESSING SOFTWARE 
The CONSTAT suite of programs for the IBM or Macin- 
tosh PC will produce concordances, lexical statistica, 
cluster analyses end vocabulary overlaps to help solve 
problems of authorship and sequence of composition 
of literary texts. Send for technical байа and list of 
machine-readable texts. 

Louis Ule 
27 Mustang Ad., Rolling Hila, CA 90274 


(213) 377-3080 
Inquiry 638. 


MEMORY CHIPS 


MEMORY CHIPS 
41256-15-12-10 ...,, 
4104-15 ...... - 
4104-12 
41128 Piggy Back for АГ... 
41454-12 (64104). . .. 3.27 
414258 (256Kx4) 
2764.27128,27256,27512 Call Mouse 

Prices subject ю change 


E S с K. A Y 1-800-327-3237 


718-353-3353 
Inquiry 639. 


PROGRAMMER'S TOOLS 


CLIPPER" DEVELOPMENT TOOLBOX 
Alamans Business Training, Inc. iniroduces BOATS WAIN'S 
MATES, a set ot over 150 functions, procedures, and DOS 
Utitities for dBase™ programmers who use clipper as a com- 
pilar. Thousands of development hours have gon into this 
ectiware in order 10 save you hours of programming time. 
Whether you are а novica of а serious clipper 


Geveloper, 
the GOATSWAIN'S MATE. is lor you. Free Ни of library 
functions &vibiable. 

Call 1-800-328-7677 
ALTERNATIVE BUSINESS TRAINING, INC. 
208 Washington St. Keene, NH 03431 


in N.H. 1-357-8065 


Inquiry 640. 


J PROGRAMMER'S TOOLS 


ASCII WILL PAY YOU $40 
for your old screen or application generator when 
you buy Turbo Programmor og i бя T- 
GhostWriter) for Turbo Pascal 4.0 or Turbo C. Com- 


plete data base T-Pascal сх C source code ih under 
5 minutes from screens you draw. B-Trea indexes 
& file manager included. Unlimited technical sup- 
port that our customers brag on. 

$289 ($249 alter rebate). 


ASCII 800 227-7681 
Inquiry 641. 


Affordable CASE 


А new concept in Computer Aided Engineer- 

ing for developing PC/DOS applications! C 

Dispatcher generates fasi, efficient C code for 

command and menu driven applications. 

Develop, document, and change easily. Many 

leatures. For many compilers. 

Amaryllis inc. 
563 Watlaquaucc Аб Bonon МА 01740 

365-5456 


Inquiry 642. 


FINITE STATE PROGRAM COMPILERS 
Develop complex software programs in manutes m: 
stead of hours! The COMPEDITOR forms source 
Finite State programs in ADA. BASIC. C. FORTRAN 
and PASCAL 


{ВМ РС. XT, AT, Р9/2 175K RAM Dos 20+ 
Price: $178.00 per compiler (With Pamer) Sampler $30 


AYECO 5025 Nassau Circle, Orlando 
INCORPORATED РІ 32808 (407) 295-0930 


Inquiry 643. 


TLIB" 4.0 Version Control 
The best gets better! They loved TLIB 3.0: "packed with 
features {does deltas} amazingly fast . .ex- 
celient" —PC Tech Journal Sept 87. "has my highest 
recommendation” —R. Richardson, Computer Shop- 
per Aug 87. Now TLIB 40 has: branching. more 
keywords, wildcards & file lists, revision , LAN and 
WORM drive support, more. MS/PC-DO 2x & Зх 
$99.95 + $3 s&h Visa/MC. 
BURTON SYSTEMS SOFTWARE 

РО Box 4155 Cary NC 27519 (919) 469-3068 


Inquiry 644. 


XACT-16C PROGRAMMER 
Compiote RAM-Resident emulation of the Hewlett- 
Packard 16C Programmer's Calculator. Binary, hex, 
decimal, octal and float modes. AND, OR, XOR, 
shift, mask and more. See BYTE "What's New", 
Jan. '88 pp. 88 for details. $3995. PC/XTIAT 30 day 
money back guarantee. VISA/MC. 

CALCTECH, INC. 
136829 Bellevut-Redmond Rd. #202. Bellevua, WA 98005 
(206) 643-1682 


Inquiry 645. 


TURBO PLUS $99.95 
Programming tools for Turbo Pascal 40 Screen Painter. 
Code Generator, VO Fields, Dynamic Manus, 
Programming Umt Libraries. Sample Programs, 
280 Page fivetrated Manual 80 Day Satisfaction 


Guarantee! Brochures & Оето Diskeres avait 
Highly Favorable Reviews! IBM & Compatibies. 


Nostradamus Inc. 
3I9t South Valley St (Suse 252) Бай Lake Слу. UT 84109 
(801) 487-9662 


Inquiry 646. 


THE BUYER’S MART 


PROGRAMMER'S TOOLS 


Modula-2 


Toolkit integrates Fieperiowe's powerful 
screen system with Novell's Btrieve fle manager includes 
ali Repertare object code, full АЛТ source, and sample ap- 
plication. Over 600 routines. Сай for free copy of 400p 
manual. Only $149. For JPI, Logitech. Stony Brook. FST. etc 
From the creators of ; К 
Base, Ме Мой, and Macro? МОСЛЛБА/АМЕХРОРСОР. 


Р М 4536 SE 50th, Portland, OR 97206 
(503) 777-8844; TLX: 6502691013 


Inquiry 647. 


FREE BUYER'S GUIDE 
See Page 23 
Programmer's Connection 18 an independent dealer 
more than 250 manufacturers 


сќ Uus issue to sce в partial ки of our software prod 

Programmer's Connection 
800-336-1166 
216-494-3781 


Inquiry 648. 


Disassembie MPU OBJECT CODE on your PC 
Relocalable, symbohbc disassemblers are now available 
for the Motorola. Intel, RCA, TI, Rockwell, & Zéog meros 
Atomanc label generauon, assembly capabdty and 
much more Call and ask lor what you need 

RELMS" 

PO. Box 6719. 

San Jose, California 95150 

(408) 356-1210 

TWX 910-379-0014 


Inquiry 649. 
PUBLIC DOMAIN 


$3.00 SOFTWARE FOR IBM PC 
Hundreds to choose from, wordprocessors, 
databases, spreadsheets, games, x-rated, lotto, 
communications, business, music, bible, art, 
education, language and useful utilities for mak- 
ing your computer easier to learn. Most programs 
have documentation on the disk. 

Write for your FREE calalog today! 

BEST BITS & BYTES 
PO Box 8245 Depr B. Van Nuys СА 91409 
818) 781-9975 


Inquiry 650. 


RENT SOFTWARE $1/DISK 
Rent Public Domain and User Supported Software 
for $1 per diskfull or we'll copy. IBM (3'“ also). 

, C-64, Sanyo 550 and Mac. Sampler $3. 

MC. 24 br into/order line. (619) 941-3244 or 

d $10 SASE (specify computer) Money Back 
Guarantee! 


FutureSystems 
Box 3040 (T), Vista, CA 92083 


office: 10-6 PST MonrSat. — (619) 941-9761 
Inquiry 651. 


QUALITY SOFTWARE IBM/COMPATIBLES 
Got a Word Processor, Spreadsheet, Database. 
Money Manager and 5 arcade games plus our 
10.000 program catalog for ONLY $1000 (*s/h) 
800-992-1992 (Nationa!) 


800-992-1993 (Ca any 
619-942-9998 (Роге! 2n) 
VISA, MC, AMEX Accepted. (COD + 1.90) 
The International Software Library 


511-104 Encinitas Blvd.. Encinitas, CA 92024 


Inquiry 652. 


PUBLIC DOMAIN 


FREE CATALOGUE 
PUBLIC DOMAIN/SHAREWARE 


а 400 IBM PC 8 compatibles disks + 

200 Amiga disks • 125 Alan ST disks 
PC diske 25 low as $t 25 gach, Amiga 5 ST as iow as $1.60 
each! Rent ст buy. Free shipping! Cali toil irea, write of cir 
cla reader service к: FREE BIG CATALOGUE with КА 
descriptions Please specify computer—4B hr. turnaroundgt 

Computer Solutions 
PO Вох 354— Оер: B. Mason. Michigan 48854 

1-800-874-9375 (M-F 10-6 EST) 1-517-628-2942 


Inquiry 653. 


FREE SOFTWARE 
The PUBLIC DOMAIN USERS GROUP prondas public do- 
main eottware tor IBM, CP/M, C64 & C-128 computers. POUG 
i$ one of the oixtest (est. 1982) & largest (over 10.000 members 
worldwide) usél$ Qroups 
SPECIAL OFFER—Send $10 and receive not onty our 1 year 
membership bui also out new member disk free (contains 
21 gree? programs) Or tor more info , send a SASE (specity 
compuipr) to 


PUBLIC DOMAIN USERS GROUP | 
PO Box 1442-BM, Orangepark, FL 32067 
904-254-3512 (ORDER LINE} 


Inquiry 654. 


SECURITY 


BIT-LOCK® SECURITY 
Piracy SURVIVAL 5 YEARS proves affectiveness 


: ром 
device. PARALLEL or SERIAL port. Countdown 
and timeout options also available. KEY-LOK™ 
security at about 1/2 BIT-LOCK cost. 
MICROCOMPUTER APPLICATIONS 
7805 5. Windermere Circle, Littieton, CO 80120 
(303) 922-6410 or 798-7683 


Inquiry 655. 


COPY PROTECTION 


dBASE BUSINESS TOOLS 
* General Ledger * Purch Ordinvntory 
* Accounts Recvbl. * Accounts Payable 
* Order Entry * Job Costing 
* Sales Analysis * Job Estimating 
$99 EA + s&h wdBASE 2. 3 ог 3+ SOURCE CODE 


dATAMAR SYSTEMS ` Cr. Crd/ChkW/COD 


4976-В Santa Monica Ave. 
San Dego. CA 92107 (619) 223-3344 


Inquiry 657. 


FINANCE MANAGER II 
Easy to ват, fully integrated, menu-driven book- 
keeping system for small business and personal 
use. General Ledger, IBM РС, XT, AT, PE/2 of com- 
pat. Try before you buy! Fully functional 11 month 
General Ledger evaluation copy for only $101 


CALL TODAY! (719) 528-8989 


HOOPER INTERNATIONAL: PO Box 62219, 
Colorado Springs, Colorado 80982 


Inquiry 658. 
JUNE1988 * BY TE 331 


| SOFTWARE/AI 


Learn Al Fast 
anes 
A marvelous Ке Al training package. . 

you'll find it an excellent tutorial. . 
this product is a must" 
Ezra Shapiro, 


BYTE, Aug. '57. p.263 
iffthen is onty $89.95 
Ifthen Solutions 
РО Box 52097 Palo Ako, СА 94303 415-322-3430 
Lotus 1-2-3 rel 2 required. $3 for s pong NA. $8 бїрї 


Inquiry 659. 


SOFTWARE/ARCHITECTURE 


MOVING 3-D NAVIGATOR 
№ Rapid moving natural views of wire-frame objects 
you create: fly about or through the models in 
&ny arbitrary path by easy fingertip control. 
$449.95 + $4.00 SAH. (Inquire tor foreign rate.) 


% Require IBM PC or compatible (256K up). 5%” 
demo-disk $700 + $100 SY 
bp- -Codin tems 
HINO ENTER S U.S.A., INC.) 
2445 University Heights Ave., Boulder, CO 80302 
telephone (303) 449-3640 e facsimile (303) 442-1967 


Inquiry 660. 
_ SOFTWARE/BASIC 


XGRAF DRAWS IN BASIC! 
FINALLY! XGRAF replaces QuickBASIC's poor 
drawing commands with assembly language calls 
thal work on Hercules, ЕСА, VGA, CGA and EEGA 
screens. Only $9900 + $4.00 S&H. Call us at 
1-800-423-3400 (9:00 AM to 8:00 PM EST) 


KOMPUTERWERK, INC. 
851 Parkview Blvd., Pittsburgh, PA 15215 
For info., call (412) 782-0384 


Inquiry 661. 
SOFTWARE/BASIC TOOLS 


QuickWindows 

As seen in the Microsoft Value-Pack Catalogi 
Create windows, pop-up and pull-down menus, G&ta-eniry 
screens, and multiple-inpul dialog boxes quickly and easily 
a Шул. ee 

оз using Quick Windows and order your copy today. 
QuickWindows $79. Advanced 8139 For Microsoft 

BASIC or " 
Software Interphase, тс, 
$ Bradiey S1.. Suite 106 • Providence, RI 02808 
(401) 274-5485 


Inquiry 662. 
_ SOFTWARE/BUSINESS 


DATA ENTRY SYSTEM 

Heads-down data entry with two-pass venficalion for 

the PC/XT/AT & compabbles Loaded wiih features 

ике. Auto dup & skip, чету bypass, range checks, 

& tabla lookups. Fully menu driven only $395. 
Сай for free 30 day inal period. 


COMPUTER KEYES 
21929 Makah Rd., Woodway, WA 98020 
(206) 776-6443 1-800-356-0203 


MILP&8-MIXED INTEGER LP 

A general-purpose system for solving mixed integer linear 
programs with up to Io 65 iniquis 255 constraints 1255 
vanabies Solves problems by applymg the branch and 
bound method. Maenu-drrven with many useful features 
similar to LPBS Req IBM PC, 192K, $149 wih 8087 
Support, users guide VISA/MC 

EASTERN SOFTWARE: ON INC. 

POB 15328, Alexandria, VA 22309 


(703) 549-5469 


Inquiry 663. 
332 BYTE * JUNE 1988 


THE BUYER’S MART 


SOFTWARE/BUSINESS 


dFELLER Invento 
dBASE 


dFELLER Inventory $150.00 
Requues dBASE II oF Ill, oe 
dFELLER Pius $200. 
wih History and Purchase "am 
Requires dBASE Ill or dBASE 11 Pius (For Stockrooms) 


Feller Associates 
550 CR PPA, Route 3. Ishpeming, MI 49849 
(906) 488-6024 


Inquiry 664. 
SOFTWARE/CHURCH 


PowerChurch Plus® 
Fast, friendly, reliable church administration 
system. Full fund accounting, mauling lists. 
membership. contributions, attendance, word 
processing, accts. payable, payroll, multi-user 
Support, and much more - ali tor $695 com- 
plete FREE demo version. 
F1 SOFTWARE 
PO. Box 3096, Beverly Hills, CA 90212 
(213) 854-0865 


Inquiry 665. 


ROMAR CHURCH SYSTEMS" 


ask Ad юо shor! Vine for free 48-page gude 


nae i "puer Attn: BJB 
Box 4211, art, IN 46514 


(219) 262-2188 
Inquiry 666. 


SOFTWARE/EDUCATION 
WE CAN MAKE IT TALK! 
еса опа! 


program; Access speech from compiled BASIC with 
SONCOM™.Al Unprotected! Contact: 
U.S.A. DIRECT 
Dept В. HC 32—8ox 1, Enfield, NH 03748 
(603) 448-2693 


Inquiry 667. 


| SOFTWARE/ENGINEERING 


Aftordable Engineering Software 
FREE APPLICATION GUIDE & CATALOG 
Circuit Analysis + Root Locus ® Thermal Analysis e 
Plotter Drivers e een Graphics e Signal Pro- 
cessing * Actve/Passive Fiter Design * Transfer 

з © Logic Simulation * Micro- 
апр Design ® PC/MSDOS * Macintosh ® VISA/MC 
Accepted. 


BV Engineering * (714) РЕ 
2023 Chicago Ave., Und 8-13, Foversxde, СА 92507 


Inquiry 668. 


PROFESSIONAL SOLUTIONS 
FOR PCs and MS-DOS 
OEFLECTION OF BEAMS OF UNIFORM OR VARIABLE 
CROSS SECTION (not an FE-program) Statically deter- 
типа! problems & continuous beams 
SIMPLE OR MULTIPLE SHRINK-FITS: NM pressures, 
stresees, torsional holding ability etc 
HERTZ. Pressure betwoon bodies 
MICROMIN® — Software 
Dan Sawer. РО Вох 344. Mannierd, OK 74044 
Recorded Message: (800) 336.2072, ем 5776 


Inquiry 669. 


SOFTWARE/ENGINEERING 


STRUCTURAL ANALYSIS 
MICROSAFE: Inexpensive, sasy to learn and use 
Finite Element Analysis for IBM PCs and com- 
patiblas. Up to 400 nodes, 600 beams, 500 plates 
Graphics. 2-D: $75, 3-D: $120, Both: $160. Overseas 


add $20. Evaluation copies. NOT COPY. 
PROTECTED. Ask for brochure 
MICROSTRESS Corp. (Dep. BM1) 
10950 Forest Ave. S.. Seattle, WA 98178-3205 
(208) 772-0508 


Inquiry 670. 


SIMULATION WITH GPSS/PC™ 
GPSS/PC* is an IBM persona! computer implementa- 
tion of the popular mainframe simulation language 
GPSS. penea mlapa and an exiremely interac- 
low a totally new view of your simula- 
tions. Simulate — S realavorid systems with те 
most interactive and visual yet economical simulation 


MINUTEMAN Software 


PO Box 171/Y, Stow Massachusets USA 
(617) 897-5662 ext. 540 (800) 223-1430 ext. 540 


Inquiry 671. 


Circuit Analysis — SPICE 
Non-linear DC & Transient; Linoar AC. 

е Version 3B1 with BSIM, GaAs, JFET, 
MOSFET, BJT, diode, etc. models, screen 
graphics, improved and convergence. 

* PC Version 2G6 avaliable at $95. 

Call, write, ог check inquiry # for more inio. 
Northern Valley Software 
28327 Rothrock Oc, Rancho Palos Verdes, CA 90274 
(213) 541-3677 


Inquiry 672. 


FREE ENGINEERING MAGAZINE 
Persona! Engineering is a monthly magazine sent 
free of charge (USA ому) to scientists/engineers 
who use PCs for technical applications. Topics 
each month include Instrumentation • Data 
Acq/Control • Design Automation. To receive a 
free sample issue and qualification form either cir- 
cle below or send request on letterhead to: 


Personal Engineering Communications 
Box 1821 Brookkna, МА 02148 


Inquiry 673. 


ELOA ANALOG CIRCUIT ANALYSIS 

to get started wiih EC-Ace, a subset ol 

fo poser EC Kid ECAR О Circuit simulator includes ай the 
+ graphics. 


SPICE. 
EC-Ace 2.31 IBM PC or Mac $145. 
Сай 313-663-8310 for FREE DEMO 


Tatum Labs, Inc. 
1478 Mark Twain CL, Ann Arbor, MI 48103 


Inquiry 674. 
_ SOFTWARE/FINANCIAL 


THE FINANCIAL PLANNER 
AS EASY AS "ATM" 


Your Bank's Auto. Teller Machine & THE FINANCIAL 
PLANNER have a lot m common. NEW Menu driven peo- 


$2 S/H. PA 6% TX. Appie lic, Це, Юз, IBM PC or Com- 
ревю. СКЛАСЛЛЗА 


SOFTECH IND., INC. 717-584-5191 
Вох 117A, Dept 8456 Hughesville. РА 17737 


Inquiry 675. 


SOFTWARE/FORECAST 


FORECAST PRO 


An excellent forecasting 


ach 
analysis techniques include exponential smoothing, 
Box-Jenkins, & dynamic regression. 


CALL NOW FOR A FREE DEMO DISK! 
Business Forecast Systems, Inc. 


68 Leonard Street, Beimont, МА 02178 
(617) 484-5050 TELEX #710-3201382 


Inquiry 676. 
SOFTWARE/FORTRAN | 


FORTRAN 77 Extension 
EXTEND subroutines lor MS, RM, IBM Pro com- 
Il to control ard, monitor, text & graphics, 

S file & directory operations, parallel & serial 
O. Pius user graphics for CGA, EGA, VGA, 

НР7475А, ТЕК 4010, AutoCAD DXF & db save files. 
Both 8087 & non 8087 vd pkgd for $149. | 
iren os VISA/MCIPO/CHK 

esign Aaa Inc. 
PO. Box 12884, 9041.48 15241 
(412) 941-48 


Inquiry 677. 


| ЗОРТМАВЕ/СЕМЕВАЕ 


WOULD YOU LIKE TO KNOW? 
Your 1.0.7 Memory Level? Response Time? 
Coordination? Visual Perception? 


Expand your mind with MENTOR" — software that leta 
you explore your hidden talents. 58 psychometric exer- 
2808, — 10. tests. Fe А кааар. e 256K 


No shipping "m lo te in he the word 
Heuristic Research, inc. 
311244 West Cuthbert Ae., Midland, TX 79701 
800-443-7380 (In TX, collect 915-694-5936) 


Inquiry 678. 


USS5. . . INCLUDING DISK 
Over 2.0004 lUe Casa ius I S iS 
Macintosh, C641 and versions. Lots 


Lots of Mn eem ram chips, etc. Seat os ovina 
type. FREE catalog sent to you by аичтай. 


IBRAHIM BIN ABU BAKAR, Dept. ETER 
Raifies City PO Box 1029. Singapore 91 
REPUBLIC OF SINGAPORE 
Inquiry 679. 


SOFTWARE/GEOLOGICAL 
GEOLOGICAL CATALOG 


Geological software for log plotting, gridding/con- 
touring, hydrology, digitizing, 3-D solid modelling, 
synthetic seismogram, fracture analysis, image pro- 
cessing, scout ticket manager, over 50 programs 
In catalog. Macintosh too! Catalog $3.00 
RockWare, Inc. 
4251 Kipling St.. Suite 595, Wheat Ridge, CO 
80033 USA 
(303) 423-5645 


Inquiry 680. 


SOFTWARE/GRAPHICS 


PC TECHNICAL GRAPHICS 
ТЕКМАЯ 19 а graphics library for the EGA or Tecmar 
Graphics Master. Similar to PLOF10, includes WINDOW, 
VIEWPORT, AXIS. Support for НР, HI plotters. Curve 
fitting, complete plotting program. Log, semi-og, muiti- 
axis, 3-0. contours. Jerry Pournelle (Aug 86 Byte): “As 


good as any | have ever seen...” Demo disks, literature 


available 
Advanced pruna, Consultants 
21115 Devonshire St. # Chatsworth, CA 91311 
(818) prete 


Inquiry 681. 


THE BUYER’S MART 


SOFTWARE/GRAPHICS 


TurboGeometry Library 


(Source & Manual) 
Turbo Pascal, С. Мас. & Microsoh C. Over 150 2 & 3 dimen- 
Р Transformations, 


pping, Planes, Matrices, 
PolyDecomp. IBM PC (Comp.), MAC. 
VISA/MC $98.95. 


Disk Software, Inc. s 


2110 Е Arapeho $487, Fuchardson, 


Inquiry 682. 


FPLOT PEN PLOTTER EMULATOR 


Use your dot matrix or laser printer as an HP pen 
E Fast hi-res output. Vary line mre pom 
virtual plotter түе 
mands. Su P NEC C PUPS M aw. En 
son LO/M , HP Laserjet. Uses Hercules, C 


EGA or VGA for елей preview. rae rents 
HORIZON SOFTWARE 


Suite 605, 24-16 Steinway St., Astona, NY 11103 
212-418-8469 


Inquiry 683. 


GRAPHICS PRINTER SUPPORT 
AT LAST! Use tha PrtSc key to make quahty scaled 
B&W or color reproductions of your ckspiay on any 
dot татх, inkjet, or laser pnnter GRAFPLUS sup- 
ports ай versions of PC or MS-DOS with IBM (inci 
ЕСА, VGA), стах and Hercules graphics boards. 
$49.95. 
Jewell Technologies, Inc. 
4740 44th Ave. SW, Seattle, WA 98116 


800-628-2828 x 527 (206) 937-1081 


FORTRAN PROGRAMMER? 
Now you can сай 2-D and 3-D graphics routines within your 


For the IBM PC, XT, AT & compatibies We support a 
variety of compilers, graphics bds., plotters and printers 


MICROCOMPATIBLES 


301 Prelude Dr.. Оек. B, Sliver Spring, МО 20901 USA 
(301) 593-0683 


Inquiry 685. 


ССА Hercules" Graphics 
graphics, 


games, 

ware with your Hercules" Monochrome Graphics adaptor 
and monochrome monitor Works with all CGA programs. 
$79.95 (+ $5 s&h) for the Ik-TSA version. 30-day money 
back guarantee. Call or write: 


T.B.S.P. Inc. 
2265 Westwood Bivd., Suite 703 Los Angeles, СА 90084 
(213) 312-0154 


Inquiry 686. 
SOFTWARE/HEALTH 


FamilyCare" Software 
This comprehensive medical diagnostic axpert 
system spares expensive, unnecessary trips to а 
physician by guiding you quickly through possible 
and directions for 


cludes hundreds of symptoms, injuries, and 
diseases of newborns through teenagers. 
FamilyCare” Software 
Lundin Laboratories, Inc 
29451 Gresnheid Ad. Suite 4215, Southfield, Mt 48078 
800/426-8426 or 313/550-4561 


Inquiry 687. 


SOFTWARE/INVESTMENT 


Tha new Business Week TOP 1000 and biutual Fund Scoreboard 


9292). 
Business Week Diskettes 
Box 821, Еж Grows. Й. 


Inquiry 688. 
SOFTWARE/LANGUAGES 


INCREASED EFFICIENCY WITH 


DRUMA FORTH-837 YES! 
Sirict "83 STANDARD. ideal for teachers/warmers 1MB« 
memory 64K speed & compactness to 320K Instant on-hine 
басра ASCH & SCR files. Ести, Assembier, FULL 
fie/DOS interfaces. Developers ideal 


= ВМ PC/XT/AT & ALL COMPATIBLES 
• BEST VALUE: $79, SAH $2, VISA/MC 
* 15 day money beck. CALL OR WRITE today 


DRUMA INC. 
6448 Hwy 290E, Suita E-103 Austin. TX 76723 
Orders: 512-323-0403 BBosró: 512-323-2402 


Inquiry 689. 


MULTI-USER DEVELOPMENT PLATFORM 


Gain the 80398 for your applications with THEOS C, 
ел advanced com lor the new THEOS 386 multi-use, 


— BASIC Language package also available 
For complete multi-user solutions. cal! us today. 


THEOS Software Corp. 
1777 Bothelho Or. Зима 360. Walnut Creek, СА 94508 


(435) 935-1118 FAX [415) 935-1177 


Inquiry 690. 
SOFTWARE/LASER FONTS © 


LaserJet Fonts 
EZiont downloads 4 times faster! MS/DOS program 
to select fonts by title and orientation. Download im- 
mediately or in groups by application. Any sot fonts 
work. Ем — $79. Also, BiGfoni—8 fonts in sizes from 
TOpts to 158 pts (2 inches}—prini from any word 
processor—easy commande. 30 day money back 
Quarantee. 
Worthington Data Solutions 
4124 Ingalls St. Santa Cruz. CA 

600-345-4220 № СА DS 458-8938 


SOFTWARE/LOTTERY 


WIN LOTTO 
GAIL HOWARD'S sysioms have won $27 million 
for 9 Lotto jackpot winners! Now available on IBM 
РС 5v4” diskettes the complete authentic Gail 
Howard Wheeling Systems (Smart Luck Computer 
Wheel" $2995 + $2 s/h); also Gail Howard's Smart 


Luck Computer Advantage" $3995 + $2 sh 
(specity Lotto game). 

Smart Luck Computer Systems, Dept. B-1 
1271 Weel Dundee Ad., Suite 16-А. Buffalo Grove, IL 60069 
312-034-3300А litt of Gail Howard's Loro books з ao maladie 


Inquiry 691. 


THE ULTIMATE LOTTERY PROGRAM 
"LOTOSYSTEMS" BY USALOTO Rel 3.5 to Ute, meny 
drian complete MASCA! analysis program for any Loto or 
Keno Game. Over 100 frequency and selection repati 
Haplayed or printed Dy Dall #, pairs, triplets, tamilies. mates, 
той irequent, and past due in sorted or numere order In- 
ciudes Proven Wheeling Systems. Data for any game afso 
available, IBM PC/XTATTLAPTOPS. 258K RAM, DOS 20. | 
525" & 35° disks $4095 + $4.00 Shipping, VISA/MC 


WESTERN EN-COMM, INC. 
4909 Swockdale Hwy 8649 Dakersheid, CA 53309 
$00) 872-5886 or (805) 831-1833 РАХ: 1-805-831-5622 


Inquiry 692. 
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SOFTWARE/PACKAGING 


SAVE SAVE SAVE SAVE 


LET'S TALK LABELS 


We во disk labels (5347 ам). 
Cheeper Ф 


э Beller © Рамы е 
Because we specialize in disk labeis Let's Talk 
We also have Tyvek Sleeves 

Mailers e Binders @ Vinyl Pages 
We are a complete software packaging service, 

Hice & Associates 
9303 Cincinnat-Columbus Ад. West Chester, OM 45080 

813-777-0133 


Inquiry 693. 
SOFTWARE/PRINTER 


PRINTER GENIUS 
Powertul memory resident printer management — Соп- 
trol printer features from menus or within documents 
— Print spool to disk files — Background print — Direc- 
tory & file browse — Edit small taxt — Redirect output 
— User friendly screens — 92 page manual — 
Preset lor all printers — Completely Nexible — PC MS- 
DOS — $69 + $4 SHH — VISA/MC 

„Мо г Software Inc 
Grd Ave. Sute 150, New York, = 10016 
(212) 213-9118 


Inquiry 694. 
SOFTWARE/SALES & MRKTG. 


Lead Management System 
The next generation in sales management. Follow up, 
10-do lists, telemarketing, product lists. appoiniments, 
máii-marge, word processor, and spreadsheet. Tracks 
expenses to show Cost of sales. Uses your sales cycle 
and generates top ten lists. Industry specific versions 
available. IBM PC/XTIAT, compatibles, and laptops. 
$9995 VISA/MC/COD. Demo Disk $5.00 


Powerhouse Systems Inc. 
1022 Woe Рим 51. Suite 104, Winston-Salem, NC 27101 


_ (800) 525-5774 or (919) 721-0241 
Inquiry 695. 


FOLLOW-UP 
SOFTWARE FOR SALESPEOPLE 
Manage & control all of your sales activities 
on your desktop or laptop. 


$179.95 
XYCAD GROUP 


1577 St. Clair Ave., Cleveland. OH 44114 
(800) 428-8457 (218) 589-5788 In Омо 


Inquiry 696. 
SOFTWARE/SCIENTIFIC 


Data Acquisition & / & Analysis on PC's 
Он Золе! Anasa 


я 
| 
| 
i 
не 


4r 
ij 
f 
is 
ipn 
| 
$ 


H 
! 
i 
| 
Е 
H 
| 


iti 
| 
{ 
| 
| 
f 


Alligator ain ime — (714) 850-9984 
РО. Box 9706, Fountain Valley, СА 92708 


Inquiry 697. 


ADVERTISE YOUR 
СОМРОТЕЯ PRODUCTS HERE 
for as {little as $375 in 
THE BUYER'S MART 


For more information call 
Mark Stone at BYTE 


603-924-3754 


Inquiry 698. 
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THE BUYER’S MART 


SOFTWARE/SCIENTIFIC 


FOR PROFESSIONALS 
Expert sysiam development tool which infers rules: EX- 
PERT 4 for IBM PC. Numeric database program with 
Statistics plus graphics: TADPOLE for IBM РС, 
Bibliographic programs for IBM PC (REFSYS) and âp- 
ple Mac (AUTOGBIBLIO). Science and education pro- 
grams AND MUCH MORE. Send or call for FREE 


М BIOSOFT 
PO. Box 580, Milltown, NJ 08850 


201 613 9013 
Inquiry 699. 


Do You Need to do This 
on Your PC? 


TET 700. 


SCI-GRAF and SCI-DATA 
FUE DD ET EIE eme 


УС-ОАТА performs least squares and normal curve fi, 
эсайг and polar coordinate Iransiormabone 
Prices start at $5995. 
Microcomputer Systems Consultants 
Box 747, Sante Barbara, CA 93102 


(605) 963-3412 
Inquiry 701. 


ORDINARY/PARTIAL 
DIFFERENTIAL EQN 
SOLVER 
FOR THE IBM PC & COMPATIBLES 


MICROCOMPATIBLES INC. 
301 Prelude Dr., Silver Spring, MO 20901 


(301) 593-0683 
Inquiry 702. 


Sehr etait an Фе 
Turbo & Lightspeed Pascal, Modula-2, 

Send for FREE catalogue of software tools for Scientists 
and Engineers. Includes: Scientific subroutine libraries, 
device librarios fincluding ЕСА. HP 


process contro! sofware. Versions available for a variety 
© popular 
Quinn-Curtis 
1391 Chestrun St., Unit 2-5. Newton, MA 02104 


Inquiry 703. 


SOFTWARE/SORT 
OPT-TECH SORT/MERGE 


Extremely tast Sor/Merge/Select utity Hun as an MS 
DOS command or CALL as a subroutine. Suppons 


more! MS-DOS $148. XENIX $249. 


(702) 588-3737 


Opt-Tech Data Processing 
PO. Box 678 - Zephyr Cove, NV 80448 


Inquiry 704. 


SOFTWARE/TAX PREP. 


W-2 (COPY A) ON FLOPPY 
Tha W2 MAG program makes an IRS/SSA FORMAT floppy 
from a бша entry screen or imported ASCA Ва. incites manual 


lilinols Business Machines Inc. 


Department PC 
1403 Вах 30 Troy Pd., Edwardele, 1L 62025 
РН. # (618) 692-6060 


‚ AX/VISA/MC, 
1-800-STATAPC 
Computing Resource Center 
30801 Nations’ Boulevard, Los Angeles, СА 80084 


(213) 470-4341 


Inquiry 706. 


THE SURVEY SYSTEM 


An easy-to-use package designed speofically for 
questionnaire date. Produces banner format. cross 
tabs & related tables, statistics (cl. regression) & ber 


CREATIVE RESEARCH SYSTEMS 
15 Lone Oak Cir, Dept. 8, Pelajuma, CA 94952 


707-785-1001 


Inquiry 707. 


SAMPLE SIZE? 


adjusts for response rates, multiple groups... Help, 
change/rerun, references, ASCII file report. EX- 
SAMPLE IBM- compatible $1954s/h (50% educ. 


865 East 400 North, Kaysville, UT 84037 
801-546-0445 


Inquiry 709. 


STATISTIX™ Il 
Comprehensive, powerful and incredibly easy40-use. 
Full screen editor, trransiormationg, linear models 
(ANOMA, regression, logit, PCA, eic), ARIMA, most 
standard stat procedures. Clear, wel organized 
documentation. Satisfaction 


DOS, $99 Appie Il. 


NH ANALYTICAL SOFTWARE 
PO Box 13204, Roseville, MN 55113 
(612) 631-2852 


guaranteed. $169 PC 


Inquiry 710. 


STATISTICS 


THE BUYER’S MART 


UTILITIES 


WORD PROCESSING - 


StatPac Gold" 
Voted World's Best Statistical & Forecasting Package 
in 1987 by PC World Magazine readers. Six times 
more votes than the next closest competitor, More 
comprehensive & easier to use than ай others. Get 
the facts. Call now for your FREE brochure. 


1-800-328-4907 
Walonick Associates, Inc. 
6500 Nicollet Ave. S.. Minneapolis.. MN 55423 
(612) 866-9022 


Inquiry 711, 
— UTILITIES 


CleanUp 
the File Management System 
FEATURES: global file search, wild card А Attribute 
filo marking, source & target space info, Illo copy 
to meii es when ful, рор pop up windows, 
prom ile deleti many more. 

Price: $4995! 


1-800-553-0846 
Acme Software Works 


1380 156th Awe. N.E. Suite 147, Bellevue, WA. 98007 
Inquiry 712. 


Enhanced DOS Commands 
Gel directory fistings of all files that don? match а 
tempiate. Search ali directories for files matching a 
lemplate, New commands and new versions of existing 


commands, all with lots of variable options. Plus аЛ com- | 


manda accept special codes to reduce repetitive en- 
tries. Get ihe most from DOS with these tima-saving 
routines. For MS-DOS/PCDOS 20 and higher. $29.95 


Driscoll Graphics 
135 Е Church, PO. Box 625 
Clinton, MI 49236 


Inquiry 713. 


MATCH PRINTERS TO PC 
PC/PS2 and vien 


Spenen 
ana loge symbos Won crea wer Acca нана ani DME, 
Epson and moc caves рыкъ Solve character compentaity 


еюм, great Jor academic and engreenng apokcabon introductory 
— S SFEER Сата rtoonts add 69 saleu tux 


„MATCH SOFTWAR E 
6428 Cokdwatet Canyon, North Hollywood, CA 91006-1113 
Tou free # 1 (800) ) FLOPPYO 


Inquiry 714. 


METODO COMPUTERS 
655 Skyway. San Carios, CA 94070 
Order toll free 1-800-523-8777 
415-693-8777 (CA) 212-334-1858 eed alt 
TELEX EZLNK 62873089 FAX 415-593- 
Inquiry 715. 


Recover deleted files fast! 


Sunn SULTANE EMI TED 


eme здр Mia 192 
(416) 961-8243 


SYSTEM CONSULTING, INC. 
314 Canterbury Ос. Pittsburgh, PA 15238 


(412) 963-1624 
Inquiry 716. 


Umi tee 
Buy the RED Utilities now! P 
Disk cache to 3 
Batch file 
Wild card exceptions. Protect hard disk from ac- 


~~ и отоо ao deri ae Over 10 


The Wenham Software area 
5 Burley St, Wenham. МА. 01964 (617) 774-7036 


Inquiry 717. 


Advertise your computer products in THE BUYER'S MART. 
It's easy to get your sales message into print. Just send us 
typewritten copy or phone in your ad. 

And as a unique feature, every BUYER'S MART ad 
is assigned a reader service number which will 
provide your company with valuable inquiries. 


Call Mark Stone for more information at 603-924-3754 


BYTE/McGraw-Hill 
One Phoenix Mill Lane 
Peterborough, NH 03458 


FARS! / GREEK / ARABIC / RUSSIAN 
, Scandinavian, pius either Hindi, Pun- 


add'l for laser, $19 demo. S/H in U.S. incl'd. Req. РС. 640К. 
graphics. 30 day Guarantee. MC/VIBAJAMEX 


GAMMA, PRODUCT спона, ANC. 


710 Wilshire B. 
213/394-8622 der 


«0-4 De Pro aa 
Inquiry 718. 


CompareRite" 
CompareRite saves editing tima by comparing two 
documents and generating a third that shows the dil 
ferences in an average ol two seconds per page. Com- 
pareRite highlights changes the way you want lo see 
them. Works with ali major word processing programs. 

Price — $12995 + shippingmandiing 


JURISoft, Inc. 

763 Massachusetts Ave., Dept 11, Cambridge, МА 02139 | 
1-800-262-5656 ext. 11 

In MA — 617-864-6151 ext. 11 


Inquiry 719. 


DuangJan 
Bilingual word processor for English and: Arme- 
nian, Bengali Euro/Latin, Greek, Hindi, Khmer, Lao, 
Punjabi, Russian, Sinhalese, Tamil, Thal, Viet. _, 
$109+$5 з (foreign + $12 s/h). Font editor includ- 
ed. For IBM with dot-matrix & LaserJet printer. 
Demo $8 + $1 s/h. 
MegaChomp Com 
3524 cmi Pe. e ded "m in 
(215) 331-2748 


Inquiry 720. 


PC-Write" Shareware Ver. 2.71 
Fast, full featured word processortext editor for IBM 
PC. With spell check, screen clip, madmerge, split 
screen, ASCII files, macros. Easy to use. Su 
400 printers - LaserJet« and PostScript. hy 
User Guide, and Tutorial on 2 disks = $16. Ti 
then register with us for only $69 and get = 
Manual, 1 year tele-support, newsletter and 2 
upgrades. 90-day guarantee. VISA/MC. 


Quicksoft 1-800-888-8088 CALL TODAY! 
219 First N., #224-ВУТС. Seattie, WÀ 98109 


Inquiry 721. 
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Replace the BOSS 
Part Mo. increase its 


Mal Order Electronics - Worldwide 


ameco 


ELECTRONICS 


8088 in Your IBM-PC and 


by up to 40%! 


UPD70108-5  (5MHz) V20 Chip.....$ 7.49 


UPD70108-B (8MMz) V20 Chip... .. $ 


8.95 


UPD70108-10 (10MHz) V20 Chip... . $21.95 


UPD70116-8 (8MHz) V30 Chip... .. $11.95 
UPD70116-10 (юмн) ¥30 Chip. .. wale < 524. 95 
| Ея Pr. 
ae! _ 
Part No 7-9 10+ | Part No. 1-9 10+ 
?400.. . 29 19 | 2485. , .., 65 55 
7402 --- 29 .19 į 7486 coos 45 35 
7404...., 29 1977489 , ,...205 195 
7405 ГЕ Г] 5 25 7490 2954 49 9 
7406 . oe -39 29 | 7493. ..... 45 35 
7407. ,,. - 39 29 | 74121, . 45 35 
7408 **tetaá4ána 35 25 74123 59 45 
Раа ....,.. 29 19 74125 + === 55 45 
7414. TEN 49 39 74128 = > a 69 59 
7416  ..... 39 29 | 74143 ......3.95 385 
7417... woes 38 29 74150 "osse Ж 1.25 
7420. аа каан 35 25 74154, учатся = 125 
7430... .., 35 25 | 74158... 159 1.49 
7432 . . 39 29 | 74173 85 75 
7438. or LEE 39 29 74174 teens 59 49 
7442. .... 55 45 | 74175 ...... 59 40 
7445. cae SPD 69 | 74176.... . 98 89 
7446 , .... B9 79 | 74181.... .. 195 185 
TAAT. ...... BO .791 74109 .,. ..195 185 
7448 ,,.«ь„ 205 195 | 74193 ... .. 79 69 
7472... . 89 79 | 74198 .. ..1B5 175 
7473. a s aa 399 29 | 74221 ..... 99 BD 
тата ...., 39 29 | 74273  ,,,.195 185 
7475 a. ь. 49 39 | 74365 . s... .85 
7476 45 3% | 74367 
741500 +. 29 19] 745165 , 75 
740502. ..... 29 19] 7405166. . 99 
741.504..,.. 35 25] 2415173 .. 59 
74.505 a , 35 25| 7415174. . 49 
744508 ‚ 09 981 7415175 ... 49 
741507 eens 109 99 74151 BS 4 4.59 
744508. ..... 29 19] 7415191. ... 59 
TALS IO. asise 29 19] 7415193 ... 79 
74LS14..... 49 39] 7415221..,.. 69 
741.527... 35 25] 7415240. , 53 
74.530. ..... 29 19] 74.5243. 69 
74LS32 , 35 25| 7445244 .... 69 
741542. 49 39] 74L5245..... 89 
74-547 ‚... 99 BO] 74LS259.... 99 
TALS73 .... 39 29| 74.5273... 89 
74.574 ,... 38 25] 74LS279. .. 49 
740575 ,, зә 29| 7415322 .405 
74L878.... . 55 45] 74LS365, . 49 
74.585 , , 59 .49 | 74L S366 49 
74-595. 35 25] 7445367 . .49 
74LS90...... 49 39] 74LS358 ..., 49 
74LS99 49 39] 7445373...,. 79 
74,5123 . aod 59 49 7415374 фка 79 
7415125, . 49 39 | 744-5393 , 69 
745138 . 49 39] 74.5590, .. 605 
74L$139.. 40 39| 74LS624.....205 
74.5154 , 1.09 ga] 74LS629.....295 
7415157 ..,. .45 35| 74LS640..... 1.09 
7415158 .... 45 35] 7405645 .... 109 
74L$169..... 50 46 | 74L5670.... 1.09 
74L5164.. .. 50 49 | 74.3688 . 239 
т з mm нє | нын GER и ЛШ. D єл. 2 
|___ © [=Й йы ни ВЫ -— 
74500 autneodesens 29 745188 neoscetsees 149 
74504. ,.... s+ 29 745189 ово bs 1 
74508. фаз ё - ~ 35 745196. “эз е * 2.49 
74510 t оона et и 29 748240 ия 4 зання 1.49 
74532 . = 745244 5:50 1 48 
74574 ee ча ёф = 745253 („о невезезь 79 
74585 ..,.. Ms 745997". ,....... ‚ 139 
74585 аавал 49 7452887. .... 49548 1.49 
745124 uM RB 745373 .....›.. 1.49 
74S174...... . ‚ 79| 748374. " . - 149 
745175..... ‚ 79] 745472" a s.o s ШӘ 
| — C4 3 
р = = ШИР ч. ! ——— = 
74F00. tote 4 * 25 29 74F139..... “ 69 
74FO4.  .. a »- 29| 74F157..... .. 59 
такса  ,.. ... .. 29 | 742193. . 6:6» 2.95 
74F 10. wee "9628 29 74F240. феафооеочео е ‚© 
74F32. ды tive 29 74F244A. eenaarses 99 
74F 74. као 4 ох 398 74F2523. ... aed 69 
74F865. течочораъяа зо 74F 373. echos * 99 
7AF 138. 691 74F374...... . .. 99 
| = cams ele -—- Tet E e 
| Һр Д0 = Ц РЕВ Е - 9 | 
CO4001. 99 ^v т 19 ооо иное 59 
CD4006. . ъавпььа 4 64 CD4081 атваааа & 25 
С0а011..... 19 [| CD4082.... .. 25 
CD4013 .. ..... 29 | CD4093.. , (04359 
CO4016 tee тө Pee 29 CD4004. "»*eéesgevctu 89 
CD4017 a a -49| CO4O01023 ,,... 2. 2.49 
CD4018. “art "E 59 CD40107 С eeereas E 
CD4020 .... 59 | CD40!09..,...... 79 
CO4024 ........ 49] CD451!0........ . 69 
CDAQ2 7 хауз раю 35 a E a . 69 
CO4Q3Q .... ... 29 | CO4520 . № 
CO4040 cen . 65 | CO4522 ...., ... 79 
9 ., 29| CD4538 ....... ‚ 79 
CO4050 oe a 29 | CD4541 ....... ., ӨӨ 
CD405t „ „+++ 159 | CD4523 . ‚ 79 
CD4052 2... 99| CO4553 » «ae « 495 
004053 ........,,. 59| CD4555 . .., .... 79 
CD4063. Ф025 ~ 1 49 CD45'y9 +. розна * 795 
С04066. ae А 29 | CD4566 ,,....... . 249 
С04067 129 | CD4583.... , . № 
CD40809, .. ... 25 | CASB. erase 39 
CD4070 enyrýpè 25 CO4585 areoenreae ag 
CD407 1 à oes 25 | MC1I4A11P... . 895 
CD4072.......... . 25 | MC14490P . А 449 


PARTIAL LISTING * OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! * CALL FOR QUANTITY DISCOUNTS 
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415-592-8097 


ail-Order Electronics 
ORDER HOTLINE ALL OTHER INQUIRIES 
415-592-8 121 | 


DNI SEN uer qu mE. A 
-ч 


= = Z Е LM 
СИРЕК mi, DEL pm y 


T SERIES Cont. 


— ре, ASIE: 204 SMP981FY Prec. Sampla & Hoid Amp.. . 7.95 

Ae: 8237-5 .,.... 496 449 MAX232CPE Dual RS232 Rec./Trans ... 5.19 

LM308P Ous! Comparator. ..... so «9 

6116-1 16K CMOS SRAM (100ns)., 5.49 

rr 27128-45 128К EPROM (450ne) 21V... 4.95 

s MN. т бәз 7ALS612 Матогу Mapper, Tri-State .. 11.95 
ZBOA .. ........ 1.69 питты ти пни 
ZBOA-CTC. ...... 179 ANCHL-SPEED СМС 


ZBOA-DART. ча Et 


74HC 175 
74HC221. 


eee reo hei lg es 


8087 - Sins 22995 


8087-2(BMHz) .. 15995 
0088 . -6% 575 
8088-2 . eos 775 
8116. ene cs a 495 


81 55, * "asones Mer 
B203 Бек 
ELI Mp E 


6810 
9821 


> һе 


AY -3-1015D. Т: 
AY-5-1013A ...... 


MICROPROCESSOR SALE! 


Part Hu. 


eee 


FH TD Mae 
BOS2AHBASIC CPU w/BASIC Interpreter... ... | MC T— GN ios [os Tit is . 
MC6S008L8 32-Bit MPU (8-Bit Data Bus) 19.95 $ 1695 A d E "cn ‚+ i] Ж 
MC6B8701 B-Bit EPROM Мсгосотрщег....$ 14.95 Фә 17] 74анст!74 | —— 69 35 
MC68705P3S 8-Bit EPROM Microcomputer....3 14.95 E ыы tee Ay - бок Es — 
MC68705U3S 8-Bit EPROM Microcomputer .... $ 10.95 - . $9 21| J4HCTO44 . .. 48 59 
80286-10 16-Bit Hi Performance MPU. ..... $ 99.95 ab ХИ i „88 С 
80287-8 Math Co-processor (BMHz). ..... 2245.95 TAHCT138 - 35| TAHCT374 .. , +49 49 
80287-10 Math Co-processor (10MHz)..... $309.95 ia 0 & | 
80387-16 Math Co-processor (16MHz) array $494.95 PAGO. sa ...-..--. 20 аста EGER, 
Е Е GRID р 74Со2 »"*»4a2422979Tv 29 746175 цеочовюуи 2 
B0387-20 Math Co-processor (20MHz) „со $795.95 74004 1.7. 29] Tac22..:: "159 
асов. ... . * =s 35 74C240.... * e „ne 179 
DYNAMIC RAMS COMMODORE CHIPS 74G10. cesses аъФ ч» 35 740244 a stiens 1.79 
Pert No. Pact Na. Friga 74C14 "ES 74373 + meaqeseon 195 
-4116-15 — 16384x 1 (15078). ...... Р i ; i 
4128-20 — 131072x1 (20008) бюдж) 925 275 | LAGS7O.. 49-95 9.95 i i 
*4104-100 65536x1 (100г). .... .395| WDI770. .... 11.96 74сав , озь 36| 740920. .. ‚... &95 
4104-120 65530х1 (12006) ....... .328 | S13052P 2.49 74С89 .......... 549| 740921 ...... 695 
"4164-150 65.536 x 1 (750па) Ффелтьдть оь . 295 trt Ы 74090 . 14099246 3% 29 74С922 aon eee 395 
1106000 o 505390 1 (а ed е 195 8502........ 265 74С154.... . , 295] 74C923 .... . 3.95 
«тм54 6,384 x 20na). á 4O92 
‘41256-80 — 202144x 1! (00). ... . 72395 | 99044... .... 1.95 uL ШУ EHE d aestu LE T 
1209-100 262.144 x1 (100ne) ... «1205 | 6507......... 439 ПЕНИЕ п 
* 144 х1 i 0... 1195 = р - 
*41258-150 262144 x 1 am. 711008 | 8510...... ... 995 т ese 195 pene A ‚ 9 
50484-15 — 65536x4 (15009) (4454). .. .. 995 6520.,..,. ... 195 hear?" 119 49 
“| [rum х (10008) 1 M e А 48 b e b * “ae LI peeepee S2 F2 р ЕТО. .,,... 
og. . 6525. р &-©$ 3.49 LM307N *52vétubts ^ 06146990: ОМО) ud 
STATIC RAMS LNE309K. . ъосанье LEDS LM ADON фона 
"2016-72 2048х8 (1209 — .. .. ...396 | 6526... 449512595 | LMBTIN.. ..... 45| мСтел8р . D 
201845 — 204848 (4808) .. .....e96 848 | 6529. ..,... 295 | (Миым... 98| імам 711 1111198 
2114N 1024х4 (4SOng) , ......  . 99 | 6532..,.. 6-40 549 | UIS: se ... 128) UMBRA ... +40 79 
2114N-2L 1024ха (200ns) Low ‚.. 1.49 | 6545-1.... 4-95 325 MAAN .,........ 39 ee 396 
21C14 1024x4 {200ns8) (CMOS) oie 40 6551 LM338K воры” > XR2211... .. . .295 
5101 256x4 (45078) CMOS. ‚ 1% ene 449 2.95 LM330N .......,.. 19 | XR22423... ,.. ...195 
"61162-3 2048 х8 {150п9) CMOS. .., ,...395 | 6560. ........ 1095 LF347N .. .......179 | 26.5320 .. -. .. 395 
"681150 AS 2048 x8 (150ns) LP CMOS. as . 449 6567 9 LM348N .. ъееорот е 25.531 фору нь 119 
6264 Р.12 6192х8 (120ng) LP CMOS.. . .. 686 eos 14.95 LM3SOT о, 261.532. .... coss. 1 19 
"5264P-1$ — 0192х8 (150ne) CMOS. . 589 | 6569... . . .2495 LFA51N . . eccl co ЛӘ 
"B264LP-15  8192x8 (15003) LPCMOS. .. азо е LF35aN.... . vues 40 LM2901N.« Фа 25 
6514 1024x4 (350nse) CMOS 349 | 6572... ... . 895 LF355N .. . . 79 ..129 
-43258-15_ 32768 х Ө (150ns) Low Power . . 1295 | 6581 (12V)... . 14.95 LESSEN .. ee - „80 LO ZR (8 own : 195 
EPROMS 6582 (9V) . 44-06 9.95 UM3SBN ^.. , . 49 S 1160 
TMS2516 2048 х9 (450ге) 25V ....... . 695 uS 2.10 | MC34B0P } 95 
TMS2532 4006x868 (450га) 25V. 8605 | 8360. , ..,... 1495 LMN 225 7 179 | MC3A4706 1777777 198 
TMS2532A  4096x8 (450ns) 21V, .595 | 8501. ...... , 10.95 LM3BON-B.  ..... 99| MCS3471P..  . ..195 
TMS2564 8192 x8 (450гэ) 25у. ,. . .. . 995 б LMA388N-3 .. ... AO | MC3479P. ., 1-479 
TMS2716 — 2048x8 (450na) 3 vorage . 995 695 | 8502........ . 7.95 LM3a87N.... . ... 99 MEM О 
1702A 256 ха ips). ке 495 8563... $ ch Sle 15.95 LM393N. " ac 39 MC3487P ‘ ужи во 1.68 
2708 1024 x 8 (450) „оозаоаае с. o L^399H ....-.295 | LM3900N .. .,... 49 
2716 2048 ха (450n8)25V..... .. .975 | 8964..... .... 9.95 LFATYON. _....... 79 ; ose 1.19 
27 16-1 2048x8 (350)25V.... . .425 | 8566 ..,,....24.95 TLA97 ACN. s. 1.49 -ce e. 99 
27C16 2048 х8 (45008) 25V (CMOS) .. 549 s NE^540H (C540H) 229 | M3014N .. . , 195 
2732 4096 x8 (450та) 25V .. ... ..395 | 8701....... . 9.95 NESSSV su 29| LM3916N . . 195 
2732А-20 4096х8 (200n9)21V , .. ......425 | B721.,.... 14.95 XRL545. ......., 59| №5532 .. ....... 69 
27324.28 4006х8 (25078) 21V ,...... -395 | 8752 995 LMS56N ,........ 49| NESSA ^ ‚бә 
27032 4006 x8 (450n$) 25V (GMOS) . 595 | S 4 es ... 9. мерим :...... 100 fee a Ib le 
2764-20 —— B192x8 (20008) 21У -425 | °251104-04..... 10.95 | uLw565N.. . ... 99| 7515 Moa 129 
2764-25 8192x8 (250) 21V .... .. 375 | 310654-05 9.95 LMSE7V .. .,.. 78] 5 ат ? 49 
27648-25 В192 х8 (250n9) 125\ .. ... ..395 asd. НЕБОМ . ,..... НӘ 2812 T АЗОТ 1 49 
2764-46 8192 м8 (450ns) 21V 295 | 318018-03..... 1095 LM7ATCN.. ... .. 29| 78127-40715) 49 
27084-15 — B109 x8 (150ns) 21V (CMOS) . 649 318019-03. 10.95 LM747CN.,.... ‚., 59 | 7505K (LVI320-5) 135 
27128-20 16.304 x В (200ne) 21V . a 695 pnt MC1350P,..... .. 109 т (CMSSOT 5i 56 
27128-25 16384 х 8 (25078) 21V. s "5942 595 318020-04...., 10.95 MC1372P. 45556 ЕЧ 1.95 75472 позкаф е 59 
27128A-25 16384 ха (250) 125V ....., 525 | 325302-01..,.. 10.95 MC1377P . ., ...229| 75477 ...... 
27C128-25 16384 x В (250ns) 21V (CMOS) 695 ‹ MC1398P. .. . 895 | MC1I45106P. . 995 249 
27258-20 32768 х8 (20078) 125V.. .. 695 | 325572-01..... 14.95 LMIAIAN . _... 1.29 | мС145406Р i u 295 
27256-25 — 32.768 х8 (25009) 125V : 595 | *B2S100PLA**... 1595 =a a hae a — 
27C256-25 32768 x B (250ns) 125V CMOS) 795 Меи HET 
27512-20 654536 x8 (200n&) 125V  ,,.... 1349 | 901225-01 .. . 11.95 T 8. —- 
2001295 шека EAS. NL 901220-0!.... #105 "Кысыр 
* HP E uber i 901227-03..... 11.95 aoc Ee 3 ue а LA dd ар + 4 LA J 65 
2816А 2048 x 8 (350пз) 5V Roadie. 595 | 901229-05..... 11.95 cup.) 13 eal a s... MD 
rto 222 | ae pem ee 299 "NO socs amable 2BLP „....... 27| 28wW 2... 139 
42813(21V) 2048x8 (350na)5V Read Only. 149 "Note 825100PLA = SOUP asseris ЖЭ | M ess MN 


UIT (C-64) Тонга шет (Gaii & Tha] а Маза» Fig баск Abro даъ рда 


XRAM'S SUBJECT TO FREQUENT PRICE CHANGES 


Circle 143 on Reader Service Card 


з ‘lamenn Solderless 
Breadboard Sockets 


IBM PC/XT/AT 
Compatible 
Motherboards | 


JE1001 | 
JE1001 4.77/8МН (РСАХТ).... 
JE1002 477/710мн: (РС/ХТ) ... 
JE1007 es10n2uMz (АТ) .... 


2 & 3MB 
E 

nsion : 
Cards for ea 
IBM AT and Compatibles 


2MB of expanded or extended 
JE1081 memory (rero-K on-boerd) AT)... $129.95 
ЭМЕ of expanded or extended №. фи 
parallel printer рой. serial pori 
JE10B2 pame port trero-K on-board) aan . $169.95 
ee RR 
Jameco 
Computer 


oe aT 
Protection Je1190 

JE1190 PowerBese......... $29.95 
JE1191 воине Power Strip .... $11.95 


(BM PC/XT/AT Compatible Keyboards 


MVP AITAN ma OO 


Yy 
* Tactiiie touch keyswitches - тэта seleciable between 
PC/XT or AT + Illuminated Caps Lock, Num Lock and Зогой 


JE1018 
Pictured 


$14.95 
R- 9.95 


400041 NSC Linger Data Book “Volt (87) 
400042 МС Linear Data Book-VoLil (87). . 
МЕС Linger Data Воск. Ш (87). . 


230843 intel 
U.S. Funds Only 


.... 524.95 


Shipping: Add 5% plus $1.50 Insurance 


(May vary according to weight) 
California Residents: 
Add 6%, 6%% or 7% 

Sales Tax 
FAX 415-592-2503 
6/88 


MasterCard 


IBM AT Compatible Kit 
Mini-286 6/8/10/12MHz Kit Seb 
Baby AT a 

JE1007 | 

JE1015 

JE1017 

JE1022 

JE1032 


JE1043 Controler Card. 
JE1065 ? 
Regular List $789.65 


SAVE $99.70! YEGA Monho end 
Card not included) 


JE2009* IBM AT Compatible Kit ...... $689.95 
JE286M JEDE Technical Manual. .... 


12" dmi TERCER - 
TTL Input, High Resolution (PC/XT/AT) 
AMBER $99.95 


14" RGB Color — CGA Compatibie 


Amber/Green/Color Switchable, 640 x 
200 Resolution (PC/XT/AT) 


TTX1410.......... $279.95 
14" EGA Color - EGA/CGA Compal. 720 x 350 (тах) resolution (PC/XT/AT) 


TTX1410 


ЕСА Сага * 
fy and Monitor , 
Le $510.05 4 


Display 
Cards 


JE1050 
JE1052 


Mono Graphics Card w/Printer Port (PC/XT/AT) $59.95 


Color Graphics Card w/Printer Port (PC/XT/AT) $49.95 
ЕСА Card with 256K Video RAM (РСЛСТ/АТ)...... 


JE1055 $169.95 
Mull VO with Orive Controtie 
JE1071 ала Mono Graphics (PC/XT). «esee eene $119.95 
Multifunction, 1/0 and Expansion Cards 
yo ial, G М let Pri 
JE1060 ora ee и о $59.95 
JE1061  Rs232 Serial Half Card (PC/XT/AD. «2» 9. 929.95 
O Ca Serial, G d 
JE1065 Parallel Printer Port (А ws oes .........$59,95 
d to 384K - -board) Multifu /Serial, 

JE1078 Gamo Parallel Printer Porn Real Time Clock PCAN ^; $79.95 
Floppy and Hard Disk Controller Cards 
JE1040 360KB Floppy Disk Drive Controlter Card (PC/XT). . . . $29.95 

JE1041  20/40MB Hard Disk Controller Card (PC/XT) 

JE1042  30/60MB RLL Hard Disk Controller (PC/XT) 

JE1043  36014720K/1.2MB Floppy Disk Cont. Card (PC/XT/AT) $49.95 

360K/720K/1.2MB Floppy/Hard Disk 
JE1045  Conroller Card (АТ).......... M ылда. > $159.95 
Additional Add-Ons Available! 
$20 Minimum Order 
iBM ie 0 registered бена of emotions! Guanes Mochined 


Mail Order Electronics - Worldwide 


ameco 


VISA® 


Е 


к 


Worldwide › Since 1974 
• QUALITY COMPONENTS • COMPETITIVE PRICING 
* PROMPT DELIVERY 


MEMBER 


C 


fiRECT MARTETINC 8510CIATLON 


( ЕЛ 40 and 60MB 
E Half Height 
<. Hard Disk 


20M6 Drive onty (PC/XT/AT). ..., 
Z0MS w/Controler [PC/XT). peter 
SOME Drive only (PC/XT/AT) 

JOMO w/Controler (PC/XT). .... $ 
30MB w/Controtier (AT) 

40MB Drive onty (PC/XT/AT) 
40MB w/Com. Сага (PC/XT). ... 
40MB w/Controller Card (AT). . 
бома Drive опу (PC/XT/AT) 
60MB w/ControBar Card (AT). . . $639.95 


Jameco 5.25" PC/XT 
& AT Compatible 
Disk Drives 

JE1022 Pictured} 


JET 020 ssokmuack ви {РСУХхТ/АТ}... 89.95 
JE1021 ок Seige вы (РС/ХТ/АТ)...®$ 89.95 
JE1022 1.2мв Beige ви. (РСЛХТ/АТ) . $109.95 


Toshiba 3.5" PC/XT/AT 
Compatible Disk Drive 


352KU istiar Kaima) АТАП... $129.95 


2400/1200/300 Modems 
n Datatronics 


* Hayes Command compal- 
bie - Boll 103/232A com- 
ина + Auto-dial а010- 
anawer › ЕСС approved 
\-yaar warranty - Includes 
MaxiMite Communication 
Software 


2400/1200/300 External Modem .... $219.95 


Jameco Extended 80-Column 
Card for Apple i 
; * 80 CoL /64K RAM - Doubles 
amount of data your Apple fie 
| can dispixy as well az its mem- 
| огу capacity • ideal bor wort 
| processing * Comptete wilh 


_ ЈЕ864 $39.95 
m (Otek Ori I», т = 33 


* Site. Ф" x 27W к vH 


KD302 ..$27.95 


Meteox M4850: 

> Handhtek! high accuracy 

* 4v» Diga LCD 

* Manual ranging with 
Overicad Protection 

* Аш ЫЫ continury tester 

* Tesis AC/DC Voltage, 
Resistance, Continuity 
Capacitance, Frequency 

* Ona Your Warranty 
Safe TA x Te Ws 17H 


M4650..$89.95 


Data Sheets — 50€ each 
Prices Subject to Change 


Send $1.00 Postage for a 
FREE 1988 CATALOG 


Telex: 176043 


Rien те Я 


1355 SHOREWAY RD., BELMONT, СА 94002 * FOR ORDERS ONLY 415-592-8097 - ALL OTHER INQUIRIES 415-592-8121 


Circle 63 on Reader Service Card 


CompuSave 
Call Toll Free: 1-800-624-8949 


| LOW PRICES FOR LASER PRINTERS 
| Generi PS. Мас... 545 ASTTwboPS... SWE = 
HPLaserdellt. SAVE Гао! _.. 
| Ok Laserme6 — 196 М. 
| laanCrysidJet . 2445 Panasonic 4450 
Multitech 224ЕН ......388 : | 

Telendeo 386. 16 MH2/2M/1.2MOne .... . Mullechz2AEC _ . 323 T оре 05 Отесин 285 
Sperry PCT: 512К/44М HD/Keyboard Practica 2400-5А . .. 175 DISK DRIVES 
Wyse 2108: 8 MHtUSt2K 1.2 Drive . Practical 1200H . . 65 .... 888 Toshiba 3.5" 
Wyse 2112: 12.5 МЕЛМЛ 2и Drive Prometheus 2400 8/2 . 119 | | 
Wyse 2214: 12.5 МН М .2М Drive... . Prometheus 24006 . .152 
Wyse 386: ЊИЊЮЛИЛ 2M Orien... Racal-Vadic 2400VP ...399 


Akos (TT /AMdsubsshy NEC/AT&T USR Courier 2400. ..299 
USR Counes 2400€ ..359 


TERMINALS Ven: Tel 2400 МИР ... 455 


HOURS: MON-FRI 7AM-6PM'/SAT 9AM-2PM 
IN ARIZONA CALL (602) 437-4855 


CompuSave: 4207 $. 37h St.. Phoenix. AZ 85040 Prices Reflect Cash Discounts And Are 
Subject To Change Wilhou! Nolice. Major Credit Cards And Selecled PO's Are Accepted. We 
Cannot Guarantee Compatibility CompuSave Is A Division Of Adtanko Corporation 


- MULTI-LINE 
‘Robotics INTEGRATED VOICE MAIL 
MODEMS | | ON-A-CARD | ууу Oni ИЧ) 


Fully automated FAX now to 
——— ! any Group Ш FAX machine. IDEALLY SUITED FOR: 
ICROCOM * Hayes compatible Unattended background e Information & Order Taking 
NETWORK PROTOCOL г күч copa — ne. Purit аст, * Voice Mail Answering System 
: 1 * Mail Forwarding & Pager Alert 


LEVEL 6 ERROR CÓ 
* US made, 2 yr. warr. • |n & Outbound Telemarketing 


matrix printer for output. 
NOW $699 2400 BAUD PC EDITOR'S CHOICE e Fully Menu Driven by Calling 
ONLY $ Party. Fits in ec T slot. 


"EE Ирена KI] „3289 THE PROFESSIONAL only 9239 


Bains LM | HW WNDREDS OF SALE ITEMS EVERY DAY! 


ae 3 TOSHIBA 130 MB/28 MS HD $999. — VIDEO-7 VEGA УСА CARD $289. 


TUSHIBA 2 MB 3'^ IN. FD 129. ORCHID VGA (1024x768) 319. 


286 AT m " | | TOSHIBA 1.2 MB 5% IN. FD — 99. ORCHID 286 UPGRADE CARD 389. 
pm MINISCRIBE 43 MB HD SYST. 369. ^ QUADRAM 386/XT 699. 
* Intel 80286 Processor SEAGATE 30 MB HD SYSTEM 299. GENOA EGA PLUS & GEM 199. 


* 80267 Co-Processor Slot 
: э MB Seagate НО NOW ($995 VISIT OUR 24 HR BBS (805) 650-0193 (8/1/N) 


» VGA/EGA Graphics Card 


* Novell, IBM, & OS/2 Your Choice of FOR COMPLETE CATALOG & PRODUCT LISTINGS 


Compatible System Optional Monitors 


il | Ew (805) 650-0188 > = Ш 


THIS SUPERCEDES PRIOR ADS « SUBJECT TO SUPPLY ON HAND BBS Software 


338 BYTE * JUNE 1988 Circle 206 on Reader Service Card 


IN NEW YORK & OUTSIDE 
USA CALL 


(718) 692-0071 


FOR CUSTOMER SERVICE 
CALL MON-FRI/ 9:30 AM- 5 PM 


EPSON Eaurrv 1 + 


IBM PC/XT 
COMPATIBLE 
PACKAGE 
e 540K RAM w/Clock 
Calendar * 360K Drive 
e Keyboard 
* Serial /Paraliel 


Porte ® Box of 10 Disketies 
a 12" High Resolution Monitor 


$769 


Same pkg w/One Floppy $4 029 


& 20 MB 


Same Рк Two 360K 
рата гна то эк 5849 


МЕС 


ІВМ PC/XT/AT COMPATIBLE 


ard Drive 


POWERMATE | 
PACKAGE 


* 800286 10 MHz Processor · 640K 
RAM * 1.2 MB Floppy * 12° Monitor 


$1299 


w/NEC 20 MB Hard Drive... $1529 


AE $1799 
commodore 
PC10—1 
ВМ РС/ХТ 


COMPATIBLE 


PACKAGE 
PC10-1 Computer 
*$12K Expandible И... 


‘Sonal & Parallei Ports «12° Monitor 
‘a Adapters Package of 10 Diskettes 
*All Hook-up Cables 


:529 


Same Package with 
20MB Hard Drive 


$789 


WAREHOUSE ADDRESS 33 34th ST. 
BROOKLYN, NY, 11232 


FOR ORDERS & INFORMATION CALL TOLL FHEE 


1-800-345-7058 


OPEN 7 DAYS A WEEK FOR ORDERS: 
MONDAY-FRIDAY 9.30AM-8PM/SATURDAY 
& SUNDAY 9.30 AM-6 PM EDT 


мл 

SYSTEM 2 
MODEL 50 

so, m 


>< hi 


* ВМ XT Computer • ВМ Keyboard 256 


RAM Expandable to 640K - 360K Disk Drive 
* 20MB Hard Orve ‘Package of 10 Diskelles 
(Monitor Optional 


:1499 


IBM XT Package with 
2 300K Floppy Diives $1279 


1 720 k Floppy Drive 
се il arm 60 w/70 MB 


8503 Mono 
E Colo: .. 


PS 11 Model 60 w;44MB Hard Drive & 


$37 
JBM Personal System !! Monitors 


HARD DRIVES 
oe CARDS 


SEAGA 
20MB 1 2н w/Controller 
ЗОМВ 1/2 Ht. w/Contr 
40MB1/2 Hl. w/Controtier 


e r 


= 
4,7 MHz. ‘Dual Floppy Drives- 7 Expansion 
Siot3-512K Expandable to 768K + Parallel & 
Sena! Ports - Mouse - Ava liable mn Color or 
Monochrome System: Over$1000 Worth of 
Software. NO CHARGE! 


E One 360K Drive 


Mono System Color System 


3849 $999 


NX 1000 
RAINBOW.. $219.95 
NX-1000.... $169.85 


х 4 | = 
75а D er 
Р | $ 
N INCLUDES MOUSE & 
FREE S ARE 
Clock Calendar | 


ULTISP. PAD — 
aE к= 


^" > - 
LCO Screen Ag Е тщ cud ZENI 


$749 


128 РАСКАСЕ 

Commodore 128 Computer * Commodore 1571 Disk 
Drive * Commodore 1902 Color RGB Mon- $699 
itor • Commodore 1515 80 Column Printer 


ee) 


NO ADDITIONAL SURCHARGE FOR CREDIT CARD DRDERS 


PARK ey, Y GRAUE oc DANES... 
ict COOH USNTOR И 


D я 


THOMSON 14" CGA 
Monitor................................. $289 
THOMSON ULTRA SCAN.. $419 
MAGNAVOX EGA 

MOnITtOF А eerte rotor $339 
with EGA Card............... ene 


64/c PACKAGE 

Commodore 64/C Computer - Commodore 1541 
Disk Drive - Computer Printer - 12° $ 
Computer Monitor 399 


BYTE 588 


OR WRITE TO: 
MONTGOMERY GRANT 
MAIL ORDER DEPT 
P.O. BOX 58 
BROOKLYN, N.Y., 11230 
FAX NO 2125641497 
TELEX NO. 422132HMOLLER 


MODEL 30 PACKAGE 
* iBM Computer * Two 720K Drives 
• 640K RAM + Bulll-in Graphics 
» Serial /Paraiiel Porte s Optional 12° 


Monltor $4 4 


PS/2 Model 30 w/720k 
doce rive & 20MB IBM $1 599 
Hard Drive 


LEADING EDGE 
MODEL D PACKAGE 
| *512K RAM Computer 
Keyboard «360K 
Floppy Orive #4.7-7.16 _ 
MHz *12" Monitor 
* 8085-2 Processor 


$729 


peat w20MB Hard Drive....... 4000 


| » Apple een or ШЕ 
td • 5.25" Diak 


Hook-up • 
("ys lors * Package of 
iskettes 


APPLE ИС APPLEHE ~“ 


ое. 4 rm 
e f i 
E 
tes å дали": 1 379 


uter Package... 
IMAGEWRITER | tL Printer ............... “Es 
MAC SE 


ALL PERIPHERALS IN STOCK 
А-501 812K EXPANSION - cue p att 


IN STOCK- 
CALL FOR 
LOWPRICE! 


Сене Checks, Bank Checks, Money Orders, Mastercard, Visa, Amex, Diners C tub, Carte Maer sc, Chscove 
Card and C.O.D accepicd. No additional surcharge for cr redit aid orders Non-eernlied checks must y 4.6 
weeks c CHANCO. APG FP PO addresses add 10% far shipping i handing All A 56 FPO ste shipped tat class 
priory av. N.Y. rosudents add apes. эе sales Lax. Preta and aviiiabi« узи beel o chenar wirhapt youre, Nat 
respons bie fot typogr аран al errors. Чаига al delor hiwe merchandise mu st have prior ига miha Talion 
number. or elume will nol be ac copied IBM PC Xi are registered frado marks al interalional Gus ness Маг Ре 
Corp. АН orders can be shi imped Att Express. сай for dietas. Far yai oratection vec chock credit сае dire? П 


Circle 193 0n Reader Service Card 


SERIAL/PARALLEL | 


Communications Board 


• Two Parallel Printer Ports 
* Two 8-Bit Digital 1/O Ports 
* Two Serial Ports, RS-232, RS-422 
or RS-485 
e Address Selectable 
« Selectable & Shareable Interrupts 
1-800-553-1170 


478 E. Exchange St., Akron, OH 44304 
TEL: (216) 434-3154 FAX: (216) 434-1409 
TLX: 5101012726 


Circle 234 on Reader Service Card 


9 TRACK 
TAPE SYSTEM 


FOR IBM PC/XT/AT 


» Mainframe to PC Data Transfer 

* High Speed Backup 

« All Software, Complete System 

» Service and Support. essy 
Installation 


call (818) 343-6505 or write to: 
Contech Computer Corp. 
Р.О. Вох 153 Tarzana, Calif. 91356 


CONTECH 


Circle 309 on Reader Service Card 


EPROM PROGRAMMER 


THE EP-1'9 A GREAT VALUE AND HERE’s WHY: 
PROGRAMS, COPIES OVER 350 EPROM AND EEPROMS 
FROM 30 MFG'S INCLUDING 2716-275 13,2804-28258,2701 1 
STRAIGHT HEX & BINARY 


e 8 BAUD RARES TO 38.400 

€ ONE YEAR WARRANTY 

€ SAME DAY SHIPMENT 

€ UV ERASERS FROM $34 95 
CALL TODAY FOR MORE INFORMATION 


800/225-2102 


тгл гы 
BP'ucsossreMs 
10681 HADDINGTON #190. HOUSTON, TX 77043 
713/461-9430 TUX: 1561477 FAX: 713/461-7413 


Circle 46 om Reader Service Card 


Circle 173 ов Reader Service Card 


№ e MENU DRIVEN OPERATION IS EASY TO LEARN AND QUICK 
№ e CONNECTS TO ANY IBM COMPATIBLE COMPUTER VIA 

№ o EDITS FUSE DATA & TEST VECTORS WITH FULL 

№ eTESTS WITH VECTORS & SECURES AFTER PROGRAMMING 


M = MONEY BACK GUARANTEE e 
eTOLLFREE TECH SUPPORT — eJEDEC FILE IN/OUTPUT 
| eEPROM PROGRAMMERS ALSO € SAME DAY SHIPMENT 


Circle 46 on Reader Service Card 


2400 Baud Performance 
Incredible $149 Price" 


MAXELL 


100% CERTIFIED 
5a” BULK DISKS 


54” 05/00 59* 
514" DS/HD 1.59 


314" DS/DD 1.09 


Price based on quantity of 300 
inctudes sieeves, labels and tabs. 


800-222-0490 


in NJ 201-462-7628 
@ 24 Hour Shipment @ 


MEGASo!t 


P.O. Box 710, Freehold. NJ 07728 


e 2400, 1200, 300 Baud Async Modem 

e Hayes "AT" Command Set 
eCCITT V .22 bis, V.22 & Bell212A/1 03 Compatible 
• Auto Answor/Auto Dial 

® Compact Size 


• Programmable non-volitile phone питре 
memory, user configuration | & speaker volume 


E omrum Order Now 
| CENTRAL Toll Free 


USA:B00-533-8049 


| СА:800-624-5628 
330 "a Avenue MCVSAJAMEX Асла 


Fillmore, СА $3015 [805] 524-4189 
Serving Computer Users Since 1982 


Circle 53 on Reader Service Card 


RS-422 
FOR PS/2 


| Network-OS LAN Systems - Includes Boards, 
| Cabling, Terminators and Software. Two-user 
hardware and software for under $1,000 list! 


Close-Up Remote Communicarions - Support 
your customer without leaving your office. 
Authored by Cogitate for Norton-Lambert! 


Context Sensitive Help for Dstafiex RM/ 
| COBOL, Cilpper and dBase iif - Puts your 
application's documentation “on line.” 


MODELS 50, 60, 80 
Two Channel 
Transfers to 256 K baud 
Address Selectable 
Interrupt Selectable 


1-800-553-1170 


478 E. Exchange St., Akron, OH 44304 
TEL: (216) 434-3154 FAX: (218) 434-1409 
TLX- 5101012728 


DataFiex Database Management - True Multi- 
User database for MS/PC-DOS, Unix and Хепіх. 
She licensing available. 


Dump/Restore-XT - Seven utilities for ihe MS/ 
PC-DOS user. 


Call or write today for our catalog and pricing! 


COGITATE, INCORPORATED 
"A Higher Form of Software" 
24000 Telegraph Road 
Southfield, М! 48034 
(313) 352-2345 /Теех: 386581 
Visa/MasterCard Accepted 


UNIVERSAL LOGIC PROGRAMMER 
o PROGRAMS, 
READS. DUPLI. j 
САТЕ$. TESTS | 
AND | 


ЕВЕЕ! © 
Тигп-Кеу | IL 


PC Systems 
(Handbook |) 


TIONS PROGRAM ALMOST ANY LOGIC DEVICE 


TO OPERATE 


А Hor io Handbook thar 


PARALLEL PRINTER PORT enables you 19 contigurg the 
SCREEN EDITOR 


Ф SUPPORTS ALL POPULAR PLD DEVELOPEMENT SOFTWARE 
e GOLD TEXTOOL ЛЕ IC SOCKET @ ONUNE HELP FUNCTION 
SELF CALIBRATING 


® UPDATABLE МА FLOPPY © ONE YEAR WARRANTY 


e JUST $726 
CALL FOR FREE DEMO DISK 800/225-2102 


Guaranteed 
м 
203-786-5151: is Caci: 


{3 00 AM jo SOO PME ST; x 20786-5023 lean 9102561037 


BP MICROSYSTEMS 


тоси HADDINGTON #190 HOUSTON, TX 77043 
713/461-9430 TLX: 1561477 FAX: T13/461-7413 
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The Amazing A-BUS M 


Plug into the future 


With the A-BUS you can plug your PC (IBM, Apple, 
TRS-80) into a future of exciting new applications i in the fields - 
of control, monitoring, automation, sensing, robotics, etc. 

Alpha's modular A-BUS offers a proven method to build your 


Ап A-BUS system with two Motherboards 


A-BUS adapter ПВМ) tn foreground 


About the A-BUS: 


e All the A-BUS cards are very easy to use with any language that can 
read or write to a Port or Memory. In BASIC, use INP and OUT (or PEEK and 
POKE with Apples and Tandy Color Computers) 

€ They are all compatible with each other You can mix and matchup to 25 
cards to fit your application Card addresses are easily set with jumpers. 
ә A-BUS cards are shipped with power supplies (except PO-123) and 
detailed manuals (including schematics and programming examples). 


Relay Card RE-140: $129 
Includes eight industrial relays. (3 amp contacts. SPST) individually 
controlled and latched. 8 LED's show status Easy to use (OUT or POKE in 
BASIC) Card address is jumper selectable 


Reed Relay Card RE-156: $99 
Same features as above. but uses 8 Reed Relays to switch low level signals 
(20mA max). Use as a channel selector. solid state relay driver, etc. 


Analog input Card AD-142: $129 
Eight analog inputs. 0 to --5V range can be expanded to t00V by adding а 
resistor 8 bit resolution (20mV) Conversion time 120us Perfect to 
measure voltage. temperature, light levels, pressure. eic. Very easy to use. 


12 Bit A/D Converter = AN-146: $139 
This analog to digital converter is accurate to.02596 Input rangeis —4V to 
+4¥. Resolution: 1 millivolt. The on board amolifier boosts signals up to 50 
times to read microvolts. Conversion time is 130ms. Ideal for thermocouple. 
strain gauge, etc. 1 channel. (Expand to 8 channels using the RE-156 card). 


Digital Input Card IN-141: $59 
The eight inputs are optically isolated, so it's safe and easy to Connect any 
"on/off" devices, such as switches, thermostats. alarm loops, etc to your 
computer. To read the eight inputs. simply use BASIC INP (or PEEK). 


24 Line TTL 1/0 DG-148: $65 
Connect 24 input or output signals (switches or any TTL device} to your 
computer The card can be set for. input. latched output, strobed output. 
strobed input. and/or bidirectional strobed VO Uses the 8255A chip. 


Clock with Alarm CL-144: $89 
Powertul clock/catendar with’ battery backup for Time, Date and Alarm 
setting (time and date); built in alarm relay, led and buzzer: timing to 1/100 
second. Easy to use decimal format. Lithium battery included. 


Touch Tone? Decoder PH-145: $79 
Each tone is converted into a number which i5 stored on the board Simply 
read the number with INP or POKE Use for remote control projects, etc 


A-BUS Prototyping Card рп-152: 615 | : 


3% by 415 in. with power and ground bus. Fits up to 10 LCs 


Add $3.00 per order v shipping. 
Vise, MC, checks, М.О. welcome. 
CT & NY residents edd sales tax. 
C.O.D. add $3.00 extra. 
Cansde: shipping is $5 


Overseas add 10% 
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"custom" system today. Tomorrow, when you are ready to take 
another step, you will be able to add more functions. This is ideal for 
first time experimenting and teaching. 


A-BUS control can be entirely done in simple BASIC or Pascal, 


and no knowledge of electronics is required! 


An A-BUS system consists of the A-BUS adapter plugged into 


your computer and a cable to connect the Adapter to 1 or 2 A-BUS 
cards. The same cable will also fit an A-BUS Motherboard for 
expansion up to 25 cards in any combination. 


The A-BUS is backed by Alpha's continuing support (our 11th 


year, 50000 customers in over 60 countries). 


RE-t40 


a Sigma йан Company 242° В West Avenue, Darien, СТ 06820 


The complete set of A-BUS User's Manuals is available for $10. 


Smart Stepper Controller sc-149: $299 
World's finest stepper controller On board microprocessor controls 4 
motors simultaneously. Incredibly. it accepts plain English commands like 
“Move arm 10.2 inches left". Many complex sequences can be defined as 
"macros" and stored іп the on board memory For each axis. you can control 
coordinate (relative or absolute). ramping, speed. step type (half full wave). 
scale factor. units. holding power. etc. Many inputs: 8 limit & "wait until" 
Switches. panic button. etc. On the fly reporting of position. speed etc On 
board drivers (350 mA) for small steppers (М0- 103) Send for SC-149 flyer. 
Remote Control Keypad Option RC-121: $46 
To contro! the 4 motors directly, and "teach" sequences of motions. 
Power Driver Board Option PD-123: $89 
Boost controller dnve to 5 amps per phase For two motors (eight drivers), 
Breakout Board Option BB-122: $19 
For easy connection of 2 motors. 3 ft. cable ends with screw terminal board 


Stepper Motor Driver ST-143: $79 
Stepper motors are the ultimate in motion control, Tha special package 
(below) includes everything you need to get familiar with them Each card 
drives two Stepper motors (t 2V, bidirectional. 4 phase. 350mA per phase) 
Special Package: 2 motors(MO-103) + ST-143: PA-181: $99 


Stepper Motors мо-103: $150or4tor$39 
Pancake type. 2%" dia, %4” shaft. 7.5°/step, 4 phase bidirectional. 300 
step/sec. 12У, 36 ohm, bipolar, 5 oz-in torque, same as Alrpax К82701-Р2. 


Current Developments 
Intetligent Voice Synthesizer. 14 Bit Analog to Digitat converter, 4 Channel 
Digital to Analog converter. Counter Timer, Voice Recognition. 


A-BUS Adapters for: 
IBM РС. ХТ. AT and compatibles. Uses one short siot AR-133 .$89 
Tandy 1000. 1000 EX& SX. 1200, 3000. Usesoneshorttsiot — AR-133..$69 
Apple li, II+, Не. Uses any siot AR-134..$49 


TRS-80 Model 102. 200 Plugs into 40 oin "system bus” AR-136.. $69 
Model 100. Uses 40 pin socket (Socket is dupicatedon adapter! — AR-135..$69 
TRS-80 Mod 3.4.40 Fits 50 ninbus (Withhard disk. use Y-cable)  AR-132..$49 
TRS-80 Model 4P. includes extra cable. (50 pinbusisrecesseh  АЙ-137..$62 
TRS-80 Model |. Plugs into 40 pin UO bus on KB or ЕЛ AR-131..$39 
Color Computers (Tandy).Fits ROM stot Мирак, or Y-cable AR-138 $49 


A-BUS Cable (3 ft, 50 cond.) CA-163: $24 
Connects the A-BUS adapter to one A-BUS card or to first Motherboard 
Special cable for two A-BUS cards: CA-162: $34 


A-BUS Motherboard MB-120: $99 
Each Motherboard holds five A-BUS cards А sixth connector allows a 
second Motherboard to be added to the first (with connecting cable CA- 
161: $12). Up to five Motherboards can be joined this way to a single A- 
BUS adapter Sturdy aluminum frame and card guides included. 


ALPHA |?7OCGIUIGUS tea” воо 221-0916 


Connecticut orders: (203) 348-9436 
All lines open weekdays 9 to 5 Eastern time 
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Need Ports? 
No Slots? 
Add a Bus! 
BUSport™ 


The RAMpon™ and CPUport™ 
allow expansion of micros via 


$109 


2400 Baud 
MODEM 


BEC 
- 2400 + 1200 + 300 2 "2 


The $595 Solution to 8051 
Product Development 


* IBM INTERNAL 
AT-HAYES COMPATIBLE 
ADVANCED TECHNOLOGY 
30 DAYS MONEY BACK 
2 YEAR WARRANTY 
MADE IN USA 


the existing memory or CPU 
sockets, bringing out a ribbon 
cable bus to a family of VO 
Modules including paraliel, 
serial, and other interfaces. 


The POK51 is a powertul and economical 
choice for the development of 6051-based 
| systems. The PDK51 is used with an IBM-PC or 

equivalent and includes: 

• SIBEC-II 8052 Basic Microcontrollor 

* SXA51 Cross Assembler 

a ROM-Based Monitor/Debugger 

* PROM Programmer 

а Power Supplies 

• Documentation, Tutorial and More 


| . Call Now! (603) 469-3232 
€ à Binary Technology, Inc. 
P| Мая 51. Р.О. Box 67. Menden, NH 03770 


HiTech Equipment Corp 
9560 Black Mountain Road 
San Diego, CA 92126 
(619) 566-1892 


Compu Com 


Corporation 
(408) 732-4500 (CA) 


| (800) 228-6648 
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RS232C IBM PC Compatible 
Paper Tape Transmitter/Model 612 


Stops and staris on character at all speeds, 


uses manual control or X-on, X-off 90-260 8 


volt, 50-60 Hz power. 50-9600 baud, up to 150 | 
char/sec synchronous or asynchronous; 
gated internal! or external clock, RS 232С, 
current loop or paraltel output, reads 5-8 level 

| tape, 7-11 frames per character, even or odd 
parity. Desk top or rack mount. 


Addmaster Corporation, 2000 S. Myrtle 
Ave., Monrovia, СА 91016, (B18) 358-2395, 
Telex 674770 Addmaster SGAB 
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DUMP YOUR MANUAL 


DUMP your manual and start using 
MENU DRIVEN utility program DOS | 
| MANAGER for your system's opera- 
tion. Press a key—Zap! and your | 
command is executed immediately. 

e DOS Tutorial 

e Format 

® Copy 

* Mode settings 


© Display file contents 

• Transmit files 
AND many more. All at a Press of 
a Кеў! 
Рог IBM PC, XT, АТ... 
Only $39.95 + $3.50 shipping. 
send order to: 


SOFTWORLD 
РО. Box 1874, Lowell, MA 01853 
(617) 452-2189 
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Dear Retailer, 


Great News!!! 
Now you can sell your products to over 20 
million potential home personal computer 
users using our Electronic Home Shopping 
Network... | 
Nationwide!!! 
Personal Computer Owners beginning in June | 
will be able to access our Network Free!!! to 
purchase products of all types, No $5.00 per 
hour charge, plus registration fees. Just buy, 
buy, and buy. 24 hrs a day, 7 days a week, all | 
from the comfort of their home. 
Act Now!!! 
Space is Short. *No upfront costs! | 
"A 5% fee is added to each Item ordered. 
Call Мом!!! 


1-800-228-0640 

WoridWide Services 
6925 Union Park Suite 300 
Salt Lake City, Utah 84047 
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LOCAL AND REMOTE I/O 
THE EASY WAY. .. 


тү Li 


The MOJAVE LMX 1/0 processor communi- 
cates with any computer or terminal in ASCII 
over RS-232 or over built in Bell 103 or Bell 
202 modems. Operates over virtually any 
distance over dial up or over multi-drop radio 
or cable. A small battery can power the LMX 
for up to 4 years. Larger capacity ИО pro- 
cessors are available. 


EG IDe) “We're the ИО specialists" 
7100 Hay venhurg! Ave, Van Nuys, СА 91406 
B18.-502-1611, FAX 818-902-1934 
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Dear Advertiser. 


Great News!!! 
Now you can advertise your clients pro- В 
ducis to over 20 million potential BÍ 
customers Nationwide on our Electronic 
Home — shopping service. Also thru our 
Customer Access Machines. 
24 hrs a day, seven days a week. No cost 
for use by user. Just buy, buy, 

Nationwidell! 


Space is short 


Cost is $149.95 per Screen 
Regularly $395.95 per screen. 
Send Ad Copy and Check to: 
WorldWide Services 
6925 Union Park Suite 300 
Salt Lake City, Utah 84047 


or Call 1-800-228-0640 
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DATA ACQUISITION 
PROCESSOR" 


* onboard intelligence 
for IBM PC/XT/AT 
» analog and digital ИО to 
150,000 sampies/second 
« 80186 coprocessor — 
real time processing 
* onboard software, incl. FFT 
• run applications without 
programming 
* direct access to Lotus 1-2-3 
‚ manual with tutorial and 
sample applications — $20 
* digital ГО from $995 
• analog VO from $1695 


Microstar (206) 881-1286 


e / 2863 152 Ave. М.Б. 
4 Redmend, WA 98052 | 
LABORATORIES Telex 510 601 3473 
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SAME-DAY SHIPMENT! 
MONEY-BACK GUARANTEE! 


"RS-232C TO CURRENT LOOP 
BI-DIRECTIONAL 
CONVERTER” 

Model 232CL2 


only $39.95 


Interface your RS-232 to musing current loop 
sysier. Model 232CL2 couples and isolates Transat 


and Receive Data th 


rough Моћ speed optical isolators. 
Powered from pins 4, 5. 5, 8 and 20 on the RS-232 
side; one pin must be high, ong must be low. 
Но pom regunt Я cerent юр port ai зале. Моде ZPPS-12V DC 
Ромир Supply requined и cutter 00р port d paar, only ЎН 25 
Order direti irom maeufacturer TODAY and SAVEI* 
Request your FREE copy of B 4 B ELECTRONICS” 
—— n pei 
moniloriag equipment for RS-232 ports. 


"TETS Visa, MC, cash orders розра РО s from 
Quaktied tiled ит accepurd A muderis ado 64% sales tax 


B-B electronics 


SUF Bo xx ето Doe « P) Bo f Bor 1040 « Оше. 1 6150 
Phone: 815-434-0846 
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Af erican 


Semiconductor’ 


XT, AT-386 
Complete units 
as low as 
$35. /month 


5 year warranty available 


Call for 


Details 
Not a lease—You own it! 


1-800-825-SAVE 
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HD64180 Single Board 


Protyping / Control Computer 
Get your 64180 project going quickly! 


The SEC TOO i5 a complete computer powered by а wall 
Wansformer, Awallable C compiler, assembler, linker 
and debugger run on а РС. Has battery-backed RAM, 
у ops clock, power fail interrupt, SBX bus 
"ex erial amd parallel VO, prototype area for up 
> 20 ICs. Only $29* including serial cable. power 
supply. 32k of batiery backed RAM and schematics. 


Z-World 
1772 Picasso Avenue 
Davis, CA 95516 


(916) 753-3722 "280 Ратёу Specialists" 
In Germany: iSystem 08131/1687 
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IEEE- 


Easiest IEEE 488(GPIB/HPIB) 
Interfaces far your PC, PS/2, 
Macintosh, HP and gu 

• Controllers 

* Converters 

* Extenders 


* Buffers 
* Boards 


Plaase see our ad 


on page 265. Call or send 
for your FREE 
Technical Guide 


SCT) (216) 439-4091 


жүда, рч eae 
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ES merican 


Semiconductor 


STATIC COL. RAM $700 


LARGE INVENTORY OF 


FAX: 1-813-899-0658 


1-800-825-SAVE 
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Co-Processor 


| Our co-processor card plugs into your PC or PC/AT. 


With the included software you can run your 1515-11 de- 


| velopment fools, such as ASM80, PLM51, etc. Serial 


communications program for PC-intol file transfer in- 
cluded. $495 gets you a complete 6 mhz system. Clock 
speeds of 10 and 12.5 mhz also available. We have the 
best and lastesi products in this area. 
Z-World 
Sama Clara, CA 95050 «Фр 
(408) 980-1678 


2065 Martin Ave #110 
In Germany: iSystem Tel: 08131/1687 


Circle 297 on Header Service Card 


_Р.О. Box 1339 
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EJ DISKCOTECH 


WORLDWIDE SALE!! 


WHY RISK THE UNKNOWN. when you can get | 
premium quality disks from the Leader and 


Inventor of magnetic media....for lessi! 


MGE ITI PI LL E der 
ab e: rion PVC jack ж Made an Tee СА № LT [ WARRANT! & | 


Os DISK-KING* 


Whi Plasti 
5.25" ie — Bor Lib Bo 


05-00-48ТР! ............. .38.....49 


905-00-48 ТРЕ -16 Color Disks”... „49.... .59 


05-НО-96ТР! ........ ‚.....82 : 
0$-НО-96ТР! “16 соки оваз" ,,,, «94.... 
3.50” DS-DO 135 TPI: 
05-00-135ТР!....... „e... 1. X 
OS-DD-135TPI Cow Disks” .... 1.19... 


| 05-НО 2M8 Тр ЖЕРЕ .,3.95...3 j 


A Lr che rns 
COLOR D SSRS | I RAINBOW ит МЕНТ "T 13 бүтү" fran cuml 


27^ BULK 


BLACK DISKS COLOR DISKS 
.29 ...... 5.25” DS/DD 487РІ..... .39 
.78...... 5.25" OS/HD 9ВТРІ ..... .82 

1.09 ..... 3.50 05/00 135781 .... 1.15 


"E Гу Buh Decks wilt Tyas cols-coded ID lao an p гада, add E& 


JM ем Д) 
| eadcleaning КИ al 


Quantity Discounts 


3M Mag Tapes 1200' wiat, РРС. 8. 25 
3M Mag Tapes 240D' w/seal 
ЗМ Headclean Kit for 5.25" 6.99 for 3.50" 10.99 


| * FREE PI 
Nn BASF Library ere 
5.25" DS/DD 

5.25” DS/DD in Library Саѕе..,..,..., * 


5.25” 05/00 in Minidex/60 
5.25" DS/HD "AT" 


3.50" OS/DD 5.25" DS/HD | 


1.39 .95 


RIBBONS STORAGE 
ORDERING INFORMATION 


TERMS: VISA, Mastercard oc AMEX COD add $3.00, Prepaid 

orders deduc! 2% cash discount, POs accepted [rom recognized 

institutions and corporations on Net 39. Shipping: $4/100 or lewer 

disks. Reduced shipping on larger quanlities. Foreign orders, 

APO/FPO, please call. Reduced зири on larger quantities 
HRS. 8 a.m. 10 8 p.m. (mountain Hime). 


Toll Free Order Line: Information Lina: 
1-800-523-9681 1-801-255-0080 
TLX-9102404712 FAX-801-572-3327 [ 
Я DISKCOTECH 
DISKCO TECHNOLOGIES, INC. 


213 Cottage Avenue 
Sandy, Utah 84091 
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MICROMINT'S Gold Standard in Single Board 
"2 Computers & Controllers 


BCC180 — $395.00 ImageWise* BCC52 — $199.00 ~ 4 


MULTITASKING CONTROLLER Seria! Digital imaging System BASIC $2 Compurer/Controlier 


Вы: ВССІВО dy a47 ri^ mars ит umen ба кир CARD Dao rana mm cormpadible 
PROS in Матта к Snc ага ЛАР А тј ЕЙ теринен. Cine 
pritarily Hr process control aoa Kot merry, б perdiet LO pew th, Coriajke denial 
port IP) erh a real ул! nel iani interrupt dries. DOM 
Айт! pel bane) КАБА OS с Nu. Бсс1во шир Dac ыта 44 qur ВАС 
Ccxpurmicu tus im Магттитште V PU trey beer 


э CHRIS Hee: алзы: ober CPU. сорап BLOT partes 


9 Согасйе 5676 rerai pon eut ado hana? ante seit t io 9.900 baud 
* Penphara sensi pon So рр uoo bast arbor tatde 25-990. Б-ту; or 5-23 


an | 
> а Uta been гынай] фое) pictures. it airo urderrial | M dá 
DUMP NSSIONS an 1 COMMETTIONS Фота oped axi Basic Controler 


M. = n di umm DL an DO emu bou 

ор header lor wx port. fate 

* v pn D6455 Ки ew console * Uses 28 chip 

© 90 pin haeder Ки 5.734 acter? serial port © On o o 
9 4 scree UTRIUS for бызде 


митени 
саанан 


BCC300-1-20 — омм: amernbled and fully socheted BCC 160 Cormpuser! I pé——— m 


Corurniier ett) 32% Drs of suc RAM, ROM Мос. Boss in bat 
BASIC: 100 development softwares and user's manual 3305.00 є 
For К 054K DRAM edd 199.00 eK Bytes c RAM Qr EPROM 
BCCIBÓ-1 ко Quantity «Ру ВАМ, wo Moor DOM $909.40 © Baud rates t 09-9600 bps 
Single Board Computer | = * ° ei *5, +19 
ta веси" 
BASIC Sprem Controller 
$130.00 


able data соломки 


© Modem cormpetibie Laly лист а 4 dco УСЫ ргы to arral © RP A В 09 ОСТА, TSE BAO > CAL РС POR 


BCC22 $249.00 


Tenm-Mite Sman Terminal 


Why рат $500 ot Пай Ae а тыл ны The TERBUCMITE $T 03 po зй 9 The 
ныгу) Оп д киз {кий Кот kee har Tee үйд 


image ne Danzer | Yransangut 1345.09 


от 
0001 тре Wie Becenet ! Display $949.00 M re х 6% и ИИД 
9 fe hnes x 00 cheracien ® 9) escape functions | 
чагыти & proetert beud 9 14 Control 
пакі ют © Direcdy drives composite video or 
© COT мис at 50 - eo Nt topardted enc moniior 
e. encoded тА пси ме 
conwolled Source code available 
EDITING FEATURES 
= жү сү СЕ 
YIDEO ATTDIBSUTES e double тери. double width, 
Bus CONFIOURATION NT tan 
мом - compenbie or no ка солдо 
d Oo eed 
А won a BOCS? TERALMITE Smart Terminal 
мак and BCCS2K PARALLEL Encoded ASCH REYBOADD тар 
ра mos Cos merda n waa 
FUOD ARD ОБЕ INTERFACE 
© рне Scars Moo quof Feed Gea 
| рвения Е - - TEM А 
E roll rope ——————————— 
И European Distributor: 
О АА + 
Batone E a MCE эзсе SCA ма conset tor мыз OEM-286 —— S620.00 J.B. Designs 
iat o A И а м» UC КЕТ 
котсыз ес Cirencester. Glos. England О17 2PB 
сим DDOL Comets 
Tel: 0285-68122 
5010071 Mute portant РОЙ 1409.00 Е 
PENELI САИ и 
мн Manufacturer Representatives: 
Г. Б х EXT i pisc ? 
— imm rl aas Eripe Tak, Илан = Access Тес! nology 


fia ote. LA 9 "rber and [oad a he 
aed СМА ee ee and Bend bos Pee ch 
eee ee Bs ee id 


GTI80 — $395.00 


Graphics Display Sestem 


Placentia. CA 92670 
Tel: (714) 996-3917 


Microfuture 
Fremont, CA 94538 
Tel: (415) 657-0964 


To order call 


1-800-635-3355 


for technical information 1-(203)-871-6170 
TELEX: 643331 FAX (205) 872-2204 


Micromint, Inc. &% 


сопасскя for en ВМ РС end reo SUAM. What this means kx you В. 
keybord 


2 Pow ate bem then 1A @ 5 тойу 
у OEM- into @ poret baciplane for cay connection 1D силет exper: 
deen 


Seon 
The OF LAO oilers these feature The ОЮМ. тейле in both & and 10 Mhz vcram and comes wah te Award 


9 Agbranced тарс» canalet promdes ичейксти ink beteren compusrt and 


ue 

*Onis 5 13 134" acts on either an 55180 Of 5б 1 ОХ computer 

+ High фа КЕ con 600 a 430 wuh 16.94 4095 colon 

Ф Hardeare commands LINE. PECTANGLE. POUILINE. POLYGON CIR 
CLE ELLIPSE FILLED DECTANGLE PAINT PATTERN. INDO! and COPY 
к name bur a lee 

a масе памти of Курсы XY conntnabe io pirical lame butler 


a (0 AT cormmpaobie 
© BONA Ык горку à cr rO Mir 


prae cem emenda repe a aF nnm 
пол programmable honrontal pii screens and undo screen 
+ Pull supported ty CT 180. Graph Toolbox written m Modula $ 


4 Park Street 
Vernon, CT 06066 


ЮМ: ADCPU 
в SLOR PASSIVE BACKPLANE me 
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PAL/EPROM PROGRAMMER CARD 
For PC/XT/AT Systems 


НЕМ -- VERSION 2 OF SOFTWARE AND HARDWARE 


100МН2 LOGIC ANALYZER CARD 
For PC/KT/AT Systems 


$1199 


Or малае from -10 to «10v 
Can Stack Мою Boards 


‚АЯ Software inciuded 


| CALL NOW FOR ORDERS AND 
TECHNICAL INFO (201) 994-6669 | 
Legatos MEE UNE LINK COMPUTER 
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SAFEWARE® Insurance provides full 
replacement of hardware, media and 


purchased software. As little as $39/yr. covers: | 


• Fire © Theft • Power 


• Earthquake • Water Damage • Auto Accident Bi 


For information or immediate coverage call 


1-800-848-3469 


In Olio call 1-614-262-0559 


SAFEWARE, The Insurance Agency Inc 
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| UNIVERSAL  E(E)PROM 
| PROGRAMMER KITS FROM $95 


э Ма personality modules; Meau-driven device selection. 
а On board power supply (1 10/220V AC). 
ә Direct techaical support; Рей 1 year warrenty. 
e User friendly software; Complete Бер menu. 
© Quick pulse algorithas (27256 under 60 pec). 
ө Programs 27xx lo 1 Mbit; 2511, Gx, CMOS; EEPROMS. 
e Micros: 8741, 8742, 8748, SHAH, 8749, 89H. & mote. 
e IBM-PC, Apple, СРМ or Uuix driver; Antebuud 85232, 
e OffscUsplit Hex, Binary, Lntcl & Motorola 816.32 ba. 
е Manual with complete schematics. 

VISA MC AMEX Сай today for datasherts !/ 


B&C MICROSYSTEMS 
OLIVE AVE. SUNNYVALE, CA 94086 


385 WEST 
Pil. (408) TRESS FAX: (408) 730-5521 TELEX: 984185 


Circle 30 on Reader Service Card 


KADAK's 

engineers bring 

years of practical real-lime 
experience to this mature 


MULTI-TASKING SYSTEM 
{version 2.0) 
for the IBM” PC, PC/XT and PC/AT 
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9-TRACK MAG. TAPE SUBSYSTEM” 
FOR THE IBM PC/XT/AT AND... 


miommahon eterchange backup and archival 060800. 
Wie d э Ыдыс ВМ forma 
tor the (BM РС. 


ов 
e Softamre tor PC-DOS, MS-DOS. X€ NIC 
@ Also for ATAT., DEC, VAX. 

VME, 


Ие, phone or TWT lor evormencn c as. 


1 | ` ; 20 
- е 
BIGM@)UTH. 
REAL VOICE Digital Recording 
for your PG, XT, AT ог Compatible 


@VOICE MAIL SYSTEM 


@ TELEMARKETING 
bound & Outbound 


è SMARTEST ANSWERING 
MACHINE 
@AUTODIALER—DATABASE 


+ VOICEP. 
- Voice for your Programs 


ae TOOLKIT 


!h card, sottware, cables, and speaker 
ha 92699 .sen ФӘ 
(415) 652-9600 
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TYVEK 
SLE 


29: 


BULK 5% DISKS 


[Double Side- Mae en. 


100% Tested & Certified Error Free, 
at "Minimum 55% ен eve level и 
Higher: "Lifetime Warranty? 
Tyvek Sleeves & Write on [ais 
100 200 
S38 35e .32‹ 


each each each 


DEALERS WELCOME 
Telex 4933362. Fax *405-495-4598 


Shipping Charges Vary With Quantity Call 
E Delaware 1-800-451:1849 
i£ Okianoma E 800-654-4058 
onnee 


Gt ТААМ? 


COW Nevacia » -800- 6216 ‘6221 


PO ЖОЙ 13293 LA VECAS мт Bh 


Малата Oroes 2540 - visa, MasterCara accepted, 
COD add 400 UPS delivery US Май for APO, ЕРО 
AK Нон PR add 5% adgibional tor PAL 


5% “жеш 
bben 9% 8% 7% 
Den. [73 16% 6% 


Authonzed Distributor 
Magnetic Media Division 


=a Delaware} 1,800: 491-3849 
обон реа 1.800-654.4058 
onnet 


ion мехара 1:800. 621-6221 
EU ex dn errem eft э) forsee ТЕУ 


М. Мы РЇ ы ia TELE 


5y DISKS 58% 1080] 


ум 050 850 7% 
ie 1739 1690 15% 


31/2' Diskettes —— 
S-Side 119 DSide 169 Hen 39% 
8" Diskettes 
4 ке е 159 S-Side 17% D-Side 20° 


Digket+ к 
onn iom 
өттү" Маме ив accepted АВ arden a 
CUL EE fue wem Г san Pa ү Sere 


elox:24933362-Fax 2405. 495.459; 
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_ E(EJPROM PROGRAMMER $395 


9 Ne persounilty кофе; dosra-decirzs донсо selection. 
е Built-in Earear/Timer option ($50); Foam pad. 

€ User іну coftware; Complcto bolp mons, 

e Dite tochnécal support; Full 1 year wurraaly. 

© Quick pula algorithus (27256 ander 60 sec). 

ө Progrc-s 27xa to 1 Mint; 25xx, 68x ; CMOS; EKPROMS. 


| @ Micros: 8741, -2,-8,-9 OR 87(С)51, E(C)52, 8753, 9761 


ә IBM-FC, Apple, СРМ ce Unix drtrer; Autobusnd RS232. 


| © Оер Hex, Binary, ис! & Motorola 8,16,32 bu. 
o Мараты! with complete schematics. 
VISA МС AMEX Call today for datasheets !f 


B&C MICROSYSTEMS 


355 WEST OLIVE AVE. SUNNYVALE, CA 94086 
PH: (408) 730-5511 FAX: (408) 730-552) TELEX: 984185 
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Okidata ML AZA and ML ВЗА Printers) 


IBM EMULATION "PLUS" 


Epson Compatab lity/Letter Quatey 


PC-WRITER" 


ONLY 
$99.00 


Plus sippiag & инт 
tàx (Cahf eddresses? 


Money back guor anlat 


e FULL EMULATION OF THE IBM PC 
GRAPHICS PRINTER 


SLETTER QUALITY PRINTING 

eELITE CHARACTER PITCH 

eSUSSCRIPTS/SUPERSCRIPTS 

® ВОТ ADORESSABLE GRAPHICS 

eFRONT PANEL FEATURE 
SELECTION 


To Order: (714) 261-0228 


Desier Information Avgilabie 


Q RAINBOW TECHNOLOGIES. INC 


16011-А Mitchell So., Irvine, СА 92714 
(714) 261.0228 
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Advertise your 
computer products 
through 
BYTE BITS 
(2" x 3" ads) 


For more information I 
call Dan Harper at 
603-924-6830 


BYTE 
70 Main St. 
Peterborough, NH 03458 


alex: 386078 | 


BUILD YOUR TTID 
I ГЕ ] A ORK Ата + 05 
WITH 


EASYUSE LAN COMPONENTS 
* Network Software (per user) $99 
* Server Cards (4 users) $349 
E i: Cards $199 


Easyuse eee gee 
They start at 40 megs users 
for only $1,995 


or 
Your 286/385 AT with our Server Card(s) 


617-343-417 


= 
MA (2173, — 


LAB г a complete logic development system 
* Complete System Including Programmer, Somple 
GAL Devices, Soltwore and all Cabling. 
* Progroms e Including 16V8, 1628, 


ы 42 different stondord PLD's. 
ion Assembler Software. 
Al Sondord 1 DEC Dewnlood Files. 


Updata 
* 30 Day Money Back Guarantee. 
* Vita ond Morter Cord Accepted * 


CALL FOR FREE DEMO DISK 
Technologies, inc. 
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REAL WORLD 1/0 | 


AD200 4 channel. ‚Же TION TIMER 


12-bit A D board 

10 kHz sampling 

rate. 

Instrumentation | 

amp front 

end. $239 мер 
ADA300 • 8 channel, 8-54 A D. single D/A, 24 
programmable digital (/O fines 

А0500 • 8 channel, 12-bit A/D board. Software 
programmable gains of 1.10. and 100 Highly 
accurale integrating converter 

7 ditat VO lines High-Z inputs $239 
AD100 - Single channel version of 40500 10 digital 

i © lines. Same accuracy and programmable 

gains $149 
DA600 • Fast settling 12-bit dual D/A converter $169 


0024 - Digital 10 board with 24 TTL lines 
configurable in software $95 

XB4U - Easy connect extender prototype | 
board with terminal staps $49 | 
OEM discounts avallable | 


Real Time Devices. inc. 


MO PARR TORES? AVENUE 
PO Вох 908 
ЗРАР COQLEQU. PENNSYLVANIA (6904 


(814) 234-8087 
Circle 244 on Reader Service Card 


Circle 90 on Reader Service Card 


cm-— € —— 


10096 certified and tested Error free 
life time warranty. All disks include 
generic white box, Tyvek sleeves, 
labels, write protect tabs, shrink 
wrapped. 
5.25 Biack Disks, DS/DD 
5.25 Color Disks, 8 Colors 

Avallable, DS/DD 
5.25 Black Disks, DS/HD 
5.25 Color Disks, 8 Colors 

Avallabie, DS/HD 
3.5 glue or Gray Disks, 

DEN, И iz nna ix 
3.5 Color Disks, 7 Colors 

Available, 05/00 Р i 
3.5 High Density, Black only ... 3.80 ea. 


BULK MEDIA АТАПАВІЕ 
5.25 05/00 


| 5.25 05/00 Colors. ......... 


5.25 DS/HD.......... AGE 

5.25 DS/HD Colors.......... 

3.5 DS/DD Blue or Gray 1.07 ea. 
3.5 DS/DD Colors 4.23 ea. 
5.25 Tyvek Sleeves........... .03 еа. 
5.25 Paper Sleeves .02 ea. 
5.25 Label Sheet .08 ea. 
3.5 Label Sheet .20 ea. 
5.25 White BOX............. .15 ea. 
3.5 White BOX..............  .14ea. 


‘CONTI NUOUS FORM LABELS 


Box Price 
Size Across Qty. Per/1000 


234 x 7/16 4across 10,000 $1.95 
234 x 7/46 4across 20,000 $1.95 
2% X 15/16 1across 5,000 $2.18 
215 х 15/46 Sacross 15,000 $1.98 
2% X 2% 1across 2,500 $12.00 
234 x 1- 7/16 1 асгоѕѕ 5.000 $3.00 
3x15/16 &across 20,000 $2.00 
3.3 x 15/16 8 across 20,000 $2.05 
31^ x 45/18 1 across 5,000 $1.90 
314 x 15/18 zacross 10,000 $1.90 
314 x 15/16 $ across 15,000 $1.90 
334 x 15/16 8 across 20,000 $1.90 
4x15/16 4 асго55 5,000 $3.21 
â X 15/16 3 across 15,000 $3.21 
4 x 1-7/18 1 асго55 5,000 $3.25 
4 x 17/16 3 across 15,000 $3.25 


Prices quoted for full boxes only. 
1040 Broadway 
Westville, NJ 08095 


609-456-6996 
FAX# 609-456-7172 


All orders F.O.B. Westville, NJ. 
COD orders add $2.20. Visa & MC accepted. 
All orders snipped same day. 
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Circle 144 on Reader Service Card (DEALERS: 145) 


FCC APPROVED! 


Sub-Mini AT! 
| The Space Saver 
L a "= | 3.08, Capability 
ES" | BExpansion Slots! 


Basic System: 
э 8/10MH2 Speed, © Wait 
• 3-LEDs, Reset & Turbo Switch 
* 0-1МВ on Board With 6K 
• 200-Watt Power Supply 
„ AT Style Keyboard 
ə iea 1.2M Floppy Disk Drive 
* lea Floppy/H.D. Controller 
* 1ea Mono Graphics Card W/Printer 
= 1ea 12" TTL Amber Monitor W/Swivel Base 
є 
| Assembled & Tested 5963.00 


10MHz XT Turbo Basic System: 
• Baby AT Case W/Keylock * tea Floppy Disk 
Controller 


* 4,77/10MHz Hardware 
Selectable * faa Mono Graphics 
» 6 Expansion Slats Card W/Printer 
* GASS on Board With OK * tea 12" TTL Amber 
» 150-Watl Power Supply Monitor W/Swivel 


e XT Style Keyboard Base 
* lea Floppy Eo » Assembled & Tested 


' Y0MHz or 12MHz AT-285 Basic System: 


* 6/10 or 6/12 MH2 Speed, • iea LZMA Floppy 
0 Wait Desk Orri 
e 8 Expansion Slots o tea Floppy & Н.О. 
е 6-1МВ on Board With @К ControBler 
е іза Mono Graphcis 


po AT Slide Case 
igital Display Case Card WIPrinter 
е jaa 12° TTL Amber 


att Power Supply 
. e AT Style Keyboard Mond WiSwyviel Bai 
‘Assembled А Tested 


10MHz 
Regular Case 
Digital Casa 


PERIPHERALS AT/XT 
For XT 


Floppy Disk Controller With Cable $22.50 
Hard Disk Controller With Cable $72.20 
0-384K Mutrtifunction Сага. OK $56.30 
Monochrome Graphics Printer Card. $43.80 
Color Graphics Card — 
Color Graphics Printer Card 
Enhanced Graphics aper (EGA) $131. 10 
Color/Monochromoe Display Card $61.30 
Parallel Printer Card 
Dual Game МО Card 

. Serial ИО Card 

. Ома! Serial МО Card $43.80 

Mouse For AT/XT W/Driver Software $61 4 

i Multi МО W/Controller $68.6 


SOONOP aN 


4.77/8MHz XT Turbo Motherboard $93.80 
. 477/10MHz XT Turbo Motherboard «580 
XT Shde Case 
. XT Flip Top Case 
. Baby AT Caso, XT 
150-Watt Power Supply 
. 150-Watt Power Supply (UL) 


For AT 

FI /H.D. Controtier W/Cables 
128K M Card, OK 
ZMB EMS RAM Сага. OK 
Senal/Parallei Card 
6/10MHz AT Motherboard. О Wait 
6/12MHz AT Motherboard, ? Wait 
EI 10MHz Mini AT Motherboard, 0 Wan 

T Slide Case 
AT SLide Case W/Digital Display 
Mini AT Slide Case 
200-Watt Power Ser 
200-Watt Power Suppl pply (UL) 
200-Watt Power Supply For Mini AT 


ORDER HOT LINE 1-800-543-5107 
Technical Information (714) 990-2097 
Hours: Mon. - Fri. 9:00 am - 6:00 pm PST 
Please write for our complete price list. 


— COMPUTER PRODUCTS 
565 W. Lambert Rd., /C — 
4 Brea, СА 92621 


Тагт: Рюазо acc 5% (or $2.00. etachever is дег) plus. 25! 
Ки each $0000. CA residents please add 699 ales tan We accepi 
VISA/MC/Cash Personal checks please ali 2 weeks to clear АП 
fer Cafe r8 warnt КИ 1 dr und’ Otherwise taod 
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Le Ail 


IT'S NOT 29° PLUS THIS AND THAT, IT'S 


29* 


2 for 1 replacement guarentee on buk 574" 
il found initially dedective within six months 
With cloves, Таба, labele 


51/4" DS00 Me 100) oat 
05/00 (Mn. 5) s 
Color 54" 0600 (Mn. 50) ._.. 
54" BM-AT HD (Min. 50) 
Bex of 10 54° 0500 (Me 10). 42 
Bra of 10 Coles $^ 0500 


Shipping: $3.50 ри min. омос 1.50 each addi КА MCAVISA accepted 


vem sre ДЕР 


(ини tie. 1523 PO. Bo 61000, San Franceco, СА 94161 


Circle 175 on Reader Service Card 


^" SPEECH THING” 


For ail PCs, compatibles, laptops 


DIGITIZED SPEECH ү 
MUSIC, UNLIMITED 
TEXT-TO-SPEECH 
Aftaches outside 

the computer. 


Now get popular speech technologies n ONE pro 
босі! Speech Thing is а full-teciured 8 bit O/A sound 
converter. сау artoches outside Ihe compuler-no 
уоп required. Soitware includes prerecorded 
speech vocobdulones, synthetic lex! to speech 
(specks ony ASCII text). demo programs. ond com- 
plete editing fectures Price only $69.95. Alo 
avallodie: Voice Master PC plug in board for digital 
recording. editing, and VOICE RECOGNITION (Re. 
Ques Speech Thing for sound output.) Only $79.95. 
Potented price/ performance bxeokthroughs! 


TO ORDER BY МАД include 54 


Card phone orders occepted. 30 day money bock 
quaraniee, one year woronty. Other voice 1/O fys- 
lemi GvGlioble for Apple. Commodore, ond Atari 
computers. 


Сой or wnie today for FREE Product Catalog 
6 


OOVOX ING. (503) 342-127) 
675 Conger St., Eugene, Oregon 97402 
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VT240 Smart Terminal Emulator 
ENSE and Communications Program 
= for the IBM XT. AT. PS/2 and compatibles 


eComprebenswe УТ2А0 г VTI 
emulation x 24 ume the speed. 
e Complete VT240 ANS! emulation 


VT241 ЕЕ 
$295 


eM Кая 128 columns doplayabk 
т (32-cohunn mode on the ССА, 
. EGA, УСА, and Hercules adapter. 
Uus your d ases lat ie 
ReGiS graphics support. 
KERMIT and XMODEM trannies 
Ungermann Bass Net/Onc. and 
VMS Senes for MS-DOS suppor. 
Also available VT220, VT100, 0400, 4014 
emulators and the PowerSiarion™ VT200 style 
keyboard. 
KEA SYSTEMS LTD. 
Suite 412. 2150 West Broadway, Vancouver, B.C. Canada ИЖ 49 
Telephone (604) 732-7411. Telex. 04-352848 ИЯ Fax. (604) 73240715 
rie fol Free SO ETC 


Жр түрү Baca AFER AME SEC ES 


Circle 152 on Reader Service Card 


= 200 pages of ехали, 
ODDO 
Au == 
+ awe 


32%) D Camano Real Багаа Clara, CA МВТ 


M-F 30-7, SAT 11-4 
inquies 


Circle 251 on Reader Service Card 


ATTENTION p*cad USERS 


Now you can increase the product- 
Day of your software by using the 


^^ RAPICAD buffer/decoder. 
Two buffers in one unit with parallel 
and serial in/out. Up to 1 Meg total 
memory. 


NO EXTERNAL DECODER 
needed any more... because 
RAPICAD is fully pcad box compati- 
wi and software transparent, allow- 

pean the use of p-cad and any other 

tware with any printer, plotter, 
lier etc. 


polis as 3 low as $995 .00 


INTECTRA Inc. 
2629 Terminal Blvd. 
Mtn. View, CA 94043 
(415) 964-5018 


6805/6305 SINGLE CHIP 
MICROCOMPUTER 
DEVELOPMENT SYSTEMS 
Two systems aliow the IBM PC/XTIAT to be used as 
а complete development system for the MOTOROLA 
6805 series single chip microcomputers. Model 
MCPM-1 supports tho MC68705P3, P5, U3, U5, R3. 
& R5 chips. Model MCPM-2 E ise the 
MC1468705F2 & G2 cmos versions. Both systems are 
priced y: $495 and include a cross pe pro- 

а Simu and а 
Ring dur en wih te Sos 
also avail. for the HITACHI 63705 ZTAT | micro. 
THE ENGINEERS COLLABORATIVE 
РО. Box 53, West Glover, VT 05875 
(802) 525-3458 
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LETTER QUALITY PRINTER 


Why pay $1149 for a C.Itoh DAISYWHEEL PRINTER MANUFACTURED BY C.ITOH 
STARWRITER" F-10 


When our 40 cps letter quality daisywheel printer from the same manufacturer is only 


$29900. 


These printers were originally priced to sell al over $1100. Through а special arrangement 
MEAD has purchased these units from a major computer manufacturer and is offering these 
printers at a fraction of their original cost. 


LIMITED QUANTITY ONLY 665 LEFT! МС 2 3 MONTH WARRANTY 


OPTIONS STANDARD FEATURES 


* 6 ft. Serial Cable е 40 CPS © Accepts Paper to 15 inches 

e AT or ХТ RS232/Serial Interface 3900 • Form Length and Pitch Set from Conrol Panel 

• Bidirectional Tractor ....... MES QI PEU О = ЗИНА PENA NS e Industry compatible ribbon, printwheels and control commands 
* Cut Sheet Feeder .. ..... "—Í EI, METER e AS232 Serial Interface 


CAT" 8MHZ CAT" 286-10 
BASE SYSTEM 


Supply * AT Style Keyboard > шы 
ө Westem Digital Controller • 1.2 Meg 


Floppy * Legal Bios wimanuals © Systems | SWINE 


Documentation e 1 yr war. ® Clock/Calc 


$92900 


iul аа 
* FOC Controls 
« GOAT Socket Вы 


$39900 


RAM лм 


4164 150 №, 64 x 1 
4164 120 №, 64 x 1 
41256 150 №, 256K x 1 


e Direct PC Replacement 
59% EV173. PariSerClock 0-1 Meg Т. 


EPSON 31% DISK DRIVE EVI73A Par/Ser 0-1 Meg АТ .................... 41266 120 NS, 256K x 1. 
• In 5 Mounting TAPE BACKUPS BY EVEREX _ 41256 100 NS, 256K x 1.. 
e 720K 40 Meg XT or A 4464 150 NS, 64K x 4 
19996 60 0 Meg P тепсе 


WARD DRIVES 
AY Seagate 


COMPLETE KITS 


$5579 


intel 80287 6Mhz ., 
intel 80287 8Mhz 
intel 80287 10Mhz . 
Intel 80387 16Mhz . 
Intel 80387 20Mhz 


-«eenepe ea Ghent unseseseuga 


"Mn A 429 | сом 
eg, 28 MB бес ................... yr аталу... 6g 


$14026 20Meg Full HT 40 МИ. 5l ge ета, 5 Y. Warranty ©... SIMM RAM UPGRADES 232244 RS Y 


| $74098 &0Meg Full HT w/software ................ 7999 | 2400 Baud Intemal, 5 yr. Warranty ........ .....-. = | 256K x9 120 NS , 139% 1 Meg x9 120 NS . B49% 


All New — Not Used LIQUIDATION SA LE All Have 90 Day or More Warranty 
SEAGATE 


50-9020 OFF LIST 


101500 TRACTORS 
© Discontinued By Epson e Mead has last 450 Units 
us 9499 мәм 40% 


е TM100-2A Full Height • The Originial Orive used by IBM 
List 24999 Meal 89% 


© $1212 1/2 Height • 65 Mil Sec. 
Ця 299% Mead 129% мы 7008 полая 


SPECIALS : CMI OR ATASI 


COMPOSITE MONITOR 38 MEG HARD DRIVE 
» 12” Green Screen * JB 1201 New 90 Day Warranty While They Last • Full Height • 40 Mil Sec 


Real HERCULES Color Graphics Card. .... ...... vee 590 
пы 199% Mead 59% MS DOS 32 WGW Basic ............... om nes a Вы МР, -aaan e 


1.2 Meg MITSUBISHI Floppy Drive ................. Ty 
3M COMPATIBLE 360K ТЕАС55 BV Floppy Drive ..... ...........ees- 79" TANDON 
DATA CARTRIDGE Printer Stand Manufactured by EPSON ............. 948 160K FLOPPY DRIVE 
e DC 300 XLP T Printer Stand Manufactured by ВМ. .............. M E a TM 100-1A 
e 45 Mag ог Less ad" HP LASER Jet Il w/Toner Cartridge ....... TEES 16990 o e 180K 


EGA 13" Monitor, 640 x 380 ..................... 3597 • IBM Packaging & Instructions 
CGA 13^ Monitor 640 x 240 SAMSUNG ............ 249" 
12” Amber Monochrome HYUNDAI ................ 


• Indimdually Wrapped 


т Бам 14™ 


800-654-7762 


SALES: 7 am- pm PET 
702-294-0204 COMPUTER . 
CUSTOMER SERVICE / ORDER SUUS: CORP. ^ 
tam- gm PET 
FAX 702-294-1168 | 
Damaris are ———— Сах Prions Забі т Омер 1900 Nevada Hwy. © Unit 101 © Boulder City, NV 89005 
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Circle 86 on Reader Service Card 


The Ultimate 
Diskette Vaiuc... 


Discover the "a ТЕ 
Difference... a ER 
| 2FOR 1 LIFETIME WARRANTY COLOR 
# Pkg'd in 6 differenti colors, bulk or boxed 
F 100% 102106 and certified 


4 Made to exceed A.N.S.I. apoca by 62.5% with a 
guaranteed clipping level of 65% or above 


| 
MEUS пре (net paper), write protect 


X Brand-name quality at affordable prices 


| 1/4" - 48 ТМ DS-HD 96 TPI 
05-00 IBM-AT Compatible 


BULK 
49 COLOR eg 
= OR GRAY " 
59 == .99 
^ COLOR m 
America's 


WCENTECH Premium Quatity 
Color Diskettes 

sf TIMELESS WARRANTY 

J 755, dipping level quarantead 

/ Perumanga алса A.N.S.I. spec. by 88% 

J&.Enmnch dak 10055 Testiad and canifiad 

/ 17 COLORS юг data órganization 

J Phos. includes hiak soeves, wp tabs, & 10 labels 
ьа. D5-HD ge ТР! 

IBM-AT Compatible 


ry. PLASTIC STORAGE BOX | Е. 9 
63 == 1.15 
n COLOR a 


31/2" - 135 TPI 21/2" - 138 TPI 
08-00 COLOR BLACK DS-HD 


1.75 4.30 


Call for best prices on BASF 
diskettes & Pelikan ribbons 


PLASTIC 
STORAGE BOX 


| 5-1/4* - 48 TPI OS-HD 96 TPI 


5-1/4" - 48 ТР! pol DS-HD 96 ТР 
DS-DD ы | vernm 


р 5-1/6" DS/DD 48 ТР! 
k Exceeds ANSI specifications 


+ 6€ FOR TYVEK 


ORDERING INFORMATION 


TERMS: P.O. orders accepted, government and schools on 
net 30. SHIPPING: U.S. orders add $3.00 per 100 diskettes 
or fraction thereof, add $3.00 for COD orders. 

PRICE PROMISE: We will better any lower delivered price 
on the same products and quantities advertised nationally. 


T es 
Toll Free Order Line information Lino: 


| 1-600- 233-2477 1-801-561-0092 
WSC INTERNATIONAL 


COMPANY 


t ШТ E ТҮ 
1376 W. 6040 5.. WEST JORDAN, UT 84088 
HAS: 8 AM TO 5 PM (MTN, TIME) 
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MICRO CHANNEL 
ENGINEERING DEVELOPMENT 
SUPPLIES 


INTRODUCING: The PS/2 Burn-In Board! 
For Design and Manutact iring Engineers 


CALL now for your FREE Cuir 
Quality PS/2 compatible products available. 


ONTARGET GN,TARCET ertet 
94086 


TARGET — (059907118 


25/72, sad Micto Chases! ary trodrmarks of ФМ Corp. 


Circle 207 on Reader Service Card 


Disk Controller 
93050 IEEE tome aoma 
1490 SASI to SMD Controller . 
OTHERS 
alg MR SEEN la орва шов 
ОТС 510A SASI Controller ie ee 
Shugart 1610-13 or 4 SASUSCSI Controller 
WO 1002-SHD Xebec Compatible SAS! 


Presto! 
A Link to 


Mainframe 


С мма Graphics 


| -— ПИ 


Find out how our whole family of 
EMU-TEK graphics terminal emulacion 
sofrware makes good sense for the work you do. 
Call today for more information. 


FTG Sto: 


(714) 995-3900 
(BOO) 962-3900 (800) 972-3900 (СаШ.) 
10801 Dale S., Suite M-2 
Stanton, СА 90680 


Circle 112 on Reader Service Card 


XyWrhe  EBCOIC 
OisplayVirite 


IBM/PC DOCUMENT 
CONVERSIONS _ 
WORDFORWORD 


The Industry Standard in 
document conversion. 


Special "Smart? ASCII retains paga formatting 


Supporta conversions between: 


WordStar WordPerloct MukiMate 
PFS: WRITE PFS:First Choice — PFS:Pro Wrke 
OfficeWrter BM Writing Asset. Microsol Word 
Valkswriter OCA/AFT ASCH 

"Smart ASCII 


LAN Version $299 


Call (800) 624-6107, Dept. B 


MASTERSOFT, INC. 
4621 N. 16th ST. 
PHOENIX, AZ 85016 
(602) 277-0900 
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UNIVERSAL E(E) PROM 
PROGRAMMER $495 (Kits fram $165} 


9 Ne personality edulis; Мези driven device selection. 
e Built-in Eraser/Tieer option (350); Conductive foam pad. 
e Direct technical support; Full | year warranty. 
е Stand alons duplication 2 verify (27ХХ parts). 
© Quich pulse uigeritke (27256 unde: 60 sex). 
© 27 to 1 Mbit; ux, ókor CMOS; EEPROMS. 
e 8741,-2,-4,-8,-81,-9,-9H.-51,C51,.52.-55, 9761 А morc. 
9 IBM-PC, Apple, CPM or баш driver; Antobeud ©5233. 
© Offset/splt Hen, Binary, Intel & Motorola 816.12 ba. 
ө Manuel with compicie schematic 
VISA MC AMBX Call today for datasheets ^ 


B&C MICROSYSTEMS 


355 WESTOLIVE AVE. SUNNYVALE, CA 94086 
РН: (408) 730-5511. РАХ: (408) 730-5521 TELEX: 984125 
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| not only & 
CA La Printer buffer | 


DEB THIS t$ THE MOST SOPHIFTICATED 
PRINTER BUPPER - MULTIPLEXOR - SWITCH 


WITH TWO SEPARATE INPUTS [JERIAL M сеа a 
PUTS [Ad AND н BÀ 
WITH nm МР T9 АНУ 
COMPUTERS TO ! 
PRINTER OR 1 COMPUTER TO > FRINTERS, OR > COMPUTERS 
D MORE = 1 COMPUTBR TO a PRINTERS 

|; 


+ 66 KB TO гы NB AND - #6 KB 10 I 
PAUSE, СОРТ AND RE FUNCTIONS 
FORTS T OR à BITS WORD LENGTH, | OR 7 STOP 
BIT, PARITY, XONJXOSP, ОТА ATE 
DOB-A-cak а 195 осв-в-тех t O55 ri 
p) Powe supply and parallel свое are tetrist 


ALSO, WE HAVE THE MOST COMPLETE DATA CUHMVERTER 
t CENTRDONME PAHALLEL 
Vind ve ne earn AND 
y» 
UDES ОТА, ATE, XON/XOPP, PARITY, ja 


ВКЛ. 
ecu 480" T 
colli. m ed 


serialOparallel 
DCU bi-directional converter 


INTECTRA Inc. Dept 23? 


tet? ТЕМА! BLVD 
MOUNTAIN ЧП СА са 


SE 415) 967-8818 TX 345545 


Our new computer deal is so good rhat we cant tell you 
the manufacturer's name. This is а quality computer manu- 
factured by one of rhe biggest names in the business. A 14 
billion dollor giant who builds the computers from rhe chips 
on up! However, because of rhe low price we're selling them 
ar, the manufacturer wont let us print their name. 

Complete System with 

1 Floppy, Hi-res Monitor S 6 9 

and Software 


Add $200 for RGB Color System 


QUANTUM 
Q540 
Hard Drive 


e 42.7 Mbytes capacity 
® 45ms avg. access time 
@ 30 day warranty 


5-9 ea. 10+ ea. 


2-4 ва. 


$359 $349 $339 $329 
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—NOT AVAILABLE AT PIE RETAIL STORES— 


e 4.77/8MHz Turbo Processor Speed 
640 Kbyte of RAM memory standard 
Built-in serial communications port 
Built-in parallel port 

4 slots for system enhancements 
Hercules comparible display adaptor 
High resolution green TTL monitor 
Clock calendar with bartery back-up 
MS-DOS/GW Basic software version 3.2.1 
Integrated productivity software 

One year warranty 


These PC s come with 640K memory standard. Most com- 
paribles sold roday have only 256K Ar today's high RAM 
prices, Ме extra memory you need ro run most programs 
adds another $200 onto the other guy's price—don't be 
fooled by a lower price on a system that needs expensive 
upgrades. Our system comes complere. 

mplete System wit 
1 ccm 20Mb Hard 4 9 Q2 
Monitor G Software 


PRIORITY ELECTRONICS 


800-423-5922 
21622 Plummer Street 
Chatsworth, CA 91311 


FAX 818-709-4362 
€ Same Осу Shipping before 2рет PT 
€ No surchorge on седі card orders 
€ Prices ore subject ro chonge without notice 
е Shipping charges added то order 
€ Rerail prices may могу 
ө Limited ro stock 


SJINOY1L193713 JNO D. WW] [o] H- [-| 


A HIGH QUALITY 
AS232-RS422 BIDIRECTIONAL 


CONVERTER AT A LOW PRICE 


lengths bo 4.000 feet. whee having high noise immunty for use in 
industria ermmronments This module makes и possible for RS232 
tquipped dences, such as an IBM personal computer. to interface 


А. ANAHEIM м AUTOMATION 
(714) 992-6990 Telex елек най, MC! Tei e 


e Multi-user Database! 

e Powerfull 

e Multiple Operating 
System Compatibility! 

e Attractive Dealer 
Pricing! 

ө Full Dealer Support! 


Detatlex гъ à vademark ol Data Access 
Dealer Inquiries Invited 


coUa 


24000 Telegraph Road | 
Southfield, Michigan 48034 USA 
(313) 352-2345 
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Motion Control & 
Data Acugurartron 


A card in your PC craatos the fasi LAB 40 bus 
which supports up to 8 modules. 


^No Prog үр беч ckages to: PCIXT/AT 


* intelligent DC Servo: Joystick, numeric con- 
trol, motion record/playback, C calls. Up to 16 
-— Two axis package w/motors $1550 (USA). 

4-Axis Ste m code & motor $316. 

» ScoperFFT 650 KHz A/D 4 ch. wisource $525 
“Modules: В & 12 bit A/D, Relay, Stepper, Clock, 
Servo & Amps. Prog Controller (Forth. A/D. 
EEPROM, бнс. 5-232/422Ј485, LAB 40). 

‘Adapter (ог RS-232 for Mac and others. 

*Free immediate technical gee & literature. 
Call (415) 755-1978 or our BBS (415) 755-1524. 
75 Southgate. 


Daly City, CA 94015 


omputer Continuum 


(415) 755-1978 Telex: 3727438 


DYNAMIC RAMS 


ж 


ОТТЕ ЕЕ 
6-5 
(800) 892-8889. ЖЕР; 882-816 81 


САЦ TOR UTEM POES NOU 
Pres Sos 


MIDI Starter System Plus” 
for your IBM PC or compatible 
PC standard MIDI Co-Processor 
MelodEase Piano Roll Composer 
Easy-8 Multi-track Recorder 

Synth Sound Manager Software 

$219 with MID! cables 
ask about our MIDI Programmer's ToolKit 


Music Quest, Inc. 
1700 Alma Dr., Suite 260 
Plano, TX 75075 (214) 881-7408 
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C битин 
Сеет Dr 
Sue і 


laputia Hiit 


CA WV2553 


Stocking Distributor 
of Semiconductors 


8087 / 295 5 •8• 10 
80287 © 6*8 * IQ МЕС 
80387 > 16 * 20 MEG 
250K * 64h * ПК. V20 * V AU 
Fast® Reliable * Everytime 


Phone: 714-855-0411 
Fax: — 714-855-8504 


Na iud - ex ge onl 
unes mar ас turer warranties me кузы |! 
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COMM + 4 


» Four Serial Ports 
RS. 2320C Or RS-422/485 
DB-25 Or DB.3 Connectors 
interrupt & DOS Software 
Detvery From Stock 


BEALEVEL SYSTEMS PEE 


ERLEVEL casey sc гава, 


(803) 855-1581 
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sas ВМ PC/VT220 


EM220 . VT220, VTI02 emulation 
• File Transfer 

$169 • 132 Column modes 

• Color Support 

« Hot Key 


Gass ТЕК 4105 


ЕМ4105 . Tektronix 4105 emuiarion 
$349 © Tektronix 40/0 emulation 
ь VI220, YT 102 emulation 
• Picture files 
* High resolution hardcopy 
¢ WGA and EGA support 


Diversified Computer 
Systems, Inc. 

3775 Iris Ave. Suite IB 
Boulder, CO 8030! 

(303) 447-9251 


ос DEC: IBM РС. ХТ — ІВМ Corp; 
Кто — NMkronics fne. 
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То find out more about software 
that lets your PC emulate 
TEKTRONIX" 4105/6/7/9 and 
DEC VT100™ terminals, 

call or write: 


Ө GRAFPOINT 


4340 Stevens Creeks Blvd., Suite 280, 
San jose, CA 931259 МОВ! 2 249-7551 


Circle 120 on Reader Service Card 


YO! 


. Check it out! 


TIMELINE INC. 


Е" DESK ONLY 
Continental U.S Inside California A. & Technical Info OEM INQUIRIES 


(800) 872-8878 (800)223-9977 || (213)217-8912 WELCOME 


e BLOWOUT SALE ө 


TAPE BACKUP CARTRIDGES | AST"ApvANTAGE'" $79 


BRAND NEW * FAMOUS NAME BRANDS $13 
$19.95 


10,000 ftp! ea. А MULTIFUNCTION CARD 
(0-K MEMOR 
niea ca dd ж ч, M FOR YOUR IBM PC/AT ч 
төн ea $1595 — | AN INCREDIBLE DEAL! You get one serial port and one рагай! 
30 Mb (DC300 style) 3-9 $1495 ea. rt. Can be expanded to 1.5 Mb. This card has EXTENDED 
10+ $15.00 ee. EMORY. (This is not EMS or EEMS.) We bought these from 
400 $17.95 an OEM — BULK PACK. So, по AST™ box or manual. We 
45 Mb 6,400 bpi "y $14.95 supply our own manual. 1 Year Warranty. 
10+ $13.00 ea, | (Game Port, Option for 2nd Serial Port and P available 
ы ы separately. Memory expandable to 3.0 Mb with Ck.) Card 


GRAHAM MAGNETICS DYSAN XIDEX INMAC MEMOREX, ETC.... | valable with 0-K memory only. 


TAPES ADAPTEC 3530A 
DC1000 | $10 each INCREDIBLE!! Streaming Tape Controller $79 
DC2000 a M VGA Monitor апа а жару, the tape's native 
Power Supply Graphics Card Package | 9080003: omae 


Ноауепт: 
Your Choice: $25 


Astec — 65 Watt supply. Closed 
frame. 
Output: 45V 6A, + 12V @ 
1.5А, + 12V @ 2.1A, 
~ 12V 2 .25A 


Compower 130 Watt supply. Unit is 


$649. 


This monitor and card package give you incredible resolution and 
color capabilities. Please call to find out more information about 
this fantastic deal. The units are fully compatible with all IBM XT, 
AT and PS/2 systems and compatibles, and you run CGA, ЕСА, 
РСА and УСА. WOWII 

This package will run al! of the following modes: 


FLOPPY DRIVES 


12MB %89 


HALF HEIGHT FLOPPY FOR AT 
12MB • DS/DD • 96 tpi 


800 x 560 x 256 colors А 
open framed. 640 x 480 x 256 colors Call BASF Floppy Drive 
Output: *5V @ 5A, «12V (Q9 5A, - Дуа: 5А 800 x 560 x 16 colors for % HT DS/DD 
Dimensions: 8'^L x 4%4W x 2 320 x 200 x 256 colors 360K 485 $65 

i 640 x 350 x 16 colors quantity 

Power Systems — 180 Watt supply. | 640 x 200 x 16 colors — discounts 
Unit Is open framed with 2 four pin 640 x 200 black and white 1/2 HT. 720K FLOPPY 
power connectors built onto the unit. M se^ 47 x 4 colors | 96 tpi 

Vici oe ae P Tandon TM 65-4 $49 


Output; *5V @ 20A, +121 @ 4A, 
-12V @ 5A 


Dimensions: x AAW x 2'AH 


KEPCO/TDK Switching 


Power cy Bier 
available) 


AMLYN 1860A 
High Capacity Drive 
y] eig т ea $ 
.2 mByte unforma 
2.3 formatted 79 
Takes 8” controller to operate 


(We alsohave KODAK 3.3 FLOPPY) 


REMEX RFD480 


Flo Disk Drive 
2/3 ht 360K DS/DD $35 


THE RETURN OF THE SPY IN THE SKY 


NEC ЧРО7910 — (CHARGE COUPLED DEVICE) 
4096 ELEMENT — Ц R IMAGE SENSOR 

meer oe ee cn ree a a (We sold 
Г канш Mmm itry to provide 
an vice, the circui tim 

vert analog outputs to digital MUST BE SUPPL in оп, 
А, interface to а microprocessor based system. 

ng requirements could be determined from a NEC manual on the 

TIO ehem the schematic on the AD board. PLEASE NOTE: We have 

the A/D board schematic, but unfortunately, we do NOT have the NEC 


єє 559.95 (While they last!) 


ЕЭ e fused 
t protect ainst short circuit 
6 Dim. VeL x 4-1 BT x 2%Н. 


188 Watt Switching Power Supply. 
What a DEAL at $25.00! 


Orvoff switch in the front. Built in filter wW p^ FULCRUM TRACK BALL 
for o oai ao pe we Helium-Neon Laser Tube *99 |". stationary Mouse в 
power plugs for floppy and/or hard with Power Supply. e PC Magazine Editors 89 


First Choice for CAD Use 


disk drives. (10 milliuatt maximum output) 


Output: +5.05V @ 22A, +12.02V | Laser tube is non-polarized with mode TEMOO. It is 
2 Y- us ‚5А, +12,59 Reg. random polarization. We only have limited quantities CONRAC iur 
1.5A D of these units so we suggest you call right away. They'll | Model 7211 2295 
Eire 2» X 514W X 234H | be gone fasti! 15-31 KHz 


‘ | $ Miminum Order: $25.00. Shipping & handing charges via UPS 
1490 W. ARTESIA BLVD, GARDENA, CA 90247 
Continental U.S.A. Ground: $ БОЛЬ. UPS Air. $1.00/lb. Minimum Charge: $4.00. We 
accept cashiers checks, MC or VISA. No personal check СОС’. 
d КЕ ЖИНГЕ ‚ж сд Сайопча residents add 614% sales tax We are not responsible кх 
| ical errors. All ч 
(800) 223-9977 BD (213) 217-8912 Xes wekome. Forsign Ordera require special hending 


15% Restocking fee for retumed orders. 
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. Fix common problems fast! 


You don't need to be an expert 
to diagnose and correct 
problems involving PC setup. 
All you need is HELPME™ 
software! More than 300 tests. 
On-screen help for under- 
standing and correcting iden- 
tified problems. Quick 
identification of system con- PC based PROGRAMMER 
figuration and compatibility. $599.00* 

$99 plus shipping and han- 
dling. MC and VISA accepted. | 
California Software Products, 
Inc., 525 N. Cabrillo Park Drive, 
Santa Ana, CA 92701 


ERASES 
EPROMS 

AS FAST 

AS 4 MINUTES 


. From A Name You Can Trust 
LOGICAL DEVICES INC. 


1201 N.W. 65th Place 
Ft. Lauderdale, FL 33309 


1-800-331-7766 (305) 974-0967 
Telex 383142 Fax (305) 974-8531 


*modules mt inchaied. 
From A Name You Can Trust 


LOGICAL DEVICES, INC. 
1201 N.W., 65th Place, Ft. Lauderdale. FL 33309 


1-800-331-7766 (305) 974-0967 
Telex 383142 Fax (305) 974-8531 


(714) 973-0440. 
Circle 50 on Reader Service Card Circle 155 on Reader Service Card Circle 157 on Reader Service Card 
(DEALERS: 51) (DEALERS: 156) (DEALERS: 158) 


EPROMIPAL Programmer | 


* PAL MODULE $295 
‚ * Programs 20 & 24 pin ММ! 
(A.B), М5 TI PALS 


САВВА FAX/Scanner/OCR 
For IBM 

XT / AT / 386 

& Compatibles 

Three Powerful | 

Computer Products іп One. 
| e Ali the features of CCITT о 


* EPROM MODULE v 4, 8 socket) 
-16K to 1024K EPRO CMOS EEPROM 
Ар eere TEK | file 
vic 59). rollable, easy to use 

я BIPOLA ROM MODULE 
-MMI, NS, TI & Signetics parts 

* 8741/42/48/40/ Module 

‚ 8 socket module available 

-8748 Disassembiler included 

* 8751/52/252/44 Module 


"TTL & MEMORY IC TESTER MODULE. 


| PU г TTL, CMOS, Dynamic, Static !C's 
| -Auto search for unknown IC part 

* INTERFACE CARD & CABLE 

This эү is common to all above modules 


Fascimile Machine + the abili 
send direct from ASCII files 
bps data modem w/CRC checking. 
e Sends mulitiple FAX's to multiple 
destinations ny, or when you 
choose + receives while you u 
your computer for other programs. 
|e Spanne reads line art, photos, and 
R documents up to 
dpi w/32 dither shades - editing. 
e OCR translates to ASCII files 
typewritten, letter-quality, & dot 
rnatrix print + proportional spacing. 


Complete System Price $2495. 
(including al) Interfaces & Software) 


LOW COST PC/XT/AT INTERFACE 
FOR IEEE-488 (GPIB/HPIB) 


e INCLUDES INSTALLABLE DOS DEVICE DRIVERS 
e1OF6INTERRUPT LEVELS 


B&C MICROSYSTEMS Call (408) 748-8611 
Pe a AE DER vid iiri lads st 
Circle 263 on Reader Service Card 
(DEALERS: 264) 


PROMPT DELIVERY!!! 
S SAME DAY SHIPPING (USUALLY) 


OUTSIDE OKLAHOMA МО SALES TAX 


DYNAM E RAM 
00 пз $450.00 К» 

10 ns 36.60] 
100 ns 
60 ns 
80 ns 
100 ns 
120 ns 
150 ns 
4 120ns 

EPROM 
27C1000 :2e«x8 200 ns 
276512 —64Кхв 200 ns 
27256 32Kx8 250 ns 
27128 16Kx8 250 ns 

STATIC RAM 

43256t-12 32кха 120 ns 
5B64LP-12 вкхё 120 ns 


| OPEN 6% DAYS. 7:30 АмЛ0 Pu SHIP VIA FED-EX ON SAT. 


... at your command 
bete can crea тит a dere ситы 


4 AXIS VERY SMART 
STEPPER CONTROLLER 


О 49 high level commands in plain English. 

О Macros Battery backup for memory. 

LJ Learn mode with optional "Teach Pendant" 

С 4 axis simatteseses control. You select the 
ramps units, speeds, drive types... 

О Input for Limit Switches, Panic button, elc. 

О Оп board multitasking compiler. 


80387-20 


Мани Ма аы allows rb networking 
and electronic mail capabilities for 


80287-8 80387-16. 


515000 $245 00 


Other solutions from ROSE 


e Printer Sharing 

e Protocol Conversion odems 

e Buffering e Manual Switches 
e Micro о mainframe ө Cables 


640K MOTHERBD UPGRADE Zemin 150, 
IBM PC XT. Compaq Portabie & Plus: hp Vecira 


8087-2 


ра ооо P ce mem pido шшш 


Denier mul DEM lequirtes are eviceme. 


WE EXPORT ONLY YO CANADA. QUAM, PUERTO NICO А ИМАО GLANDS 
BAT оа мелу | MazierCard VISA or UPS CAS: 

INCLUDED OM Factory | Rew, Prime Parts „Рос 
0029 | М UNLIMITED, INC 


<=” (918) 267-4961 


О Works with аву computer with a Centronics 
port or with the Alpha Products A-BUS system 


See page 341 for details of the SC-149 


(2) ROSE РО POX 737571 HOUSTON ТЕ 77774 


P ELECTRONICS (Ai FOR C ATALOR AE 933 7673 Lr nd 


dep Sepi 
$ РЫ COT cm veuniby irm vis Pastel Пере на 
AS wa ТАЛП ar pare renal бту Ристу Ono м $00.24 


8 ALPHA Products 


Circle 13 оп Reader Service Card 


Circle 247 on Reader Service Card Circle 179 on Reader Service Card 


(DEALERS: 248) 


Satisfaction 


e 4.77 & 8 MHz == 
e 640K Motherboard with 256K 
e Disk controller ө 8 slots 

e 360K disk drive ө 8087 socket 
e 150W power supply 


Turbo-AT 
$798 


e 1 MB Motherboard (iiem IN 
with 640K 

e 200 watt power supply 

e AT-style keyboard 

e One year warranty 

e Clock/calendar 

Option A 

e High resolution amber monitor 


e Hi-res graphics card 


e Parallel printer port ..... $148 
Option B 

e Hi-res RGB color monitor 

e Hi-res graphics card add 
e Parallel printer port...... $298 


Option C 
e Hard disk drive 
e Dual hard disk controller 
30 MB for XT 40 MB For PC/XT/AT 


add $298 ада $498 
intel Math Coprocessors 
8087 ‘98 8087-2 5138 
8087-1 $198 80287-6 $178 
80287-8 $228 80287-10 *268 
80387-16 5438 80387-20 5:728 


PC Mouse 

Mechanical Mouse w/software 558 
Mouse Systems serial ........ 508 
Mouse Systems Buss......... 398 
Fastrap Trackball ............ p dori inea 


Place orders toll free! 
Continental U.S.A. 1-800-421-5500 
Inside California 1-800-262-1710 
Fax machina 1-213-675-2522 
АН others 1-213-973-7707 


Prices at our eight store locations will be 
higher on some items. 
California 
Torrance. Santa Ana, Woodland Hills 
Kearny Mesa. Sunnyvale 


Texas 
Addison. Houston 
Georgla 
Smyrna 


Circle 142 on Reader Service Card 


Low Prices, Fast Service. 


1200 Baud 
Deluxe Modem |# 8 


*68 


e including free software 
e Hayes compatible % slot card 
e On-board speaker 


1200 baud external........... $98 
2400 baud % card internal ...5148 
2400 baud external.......... $168 


30 MB Hard Disk. 
Complete kit with ES 


controller | 
5298 D. >. 


20 MB РС/ХТКИ............ 3248 
20 MB Сага................. $328 
40 MB for АТ ............... 3398 
40 Mb PC/XT Kit............ 5498 
60 MB for AT ............... 5898 
80 MB for AT .............. ‚5998 
120 MB for AT ............ 32298 
Mountain 40 MB Tape....... +698 


360K Disk Drive 
Half height, IBM Bompani 


Tandon TM100-2 full height 


for IBM PC or XT .......... ‚118 
1.2 МВ Юг АТ................ 598 
54" drive for PS/2.......... 5268 


312” Disk Drive 
for your PC/XT/AT ........ 
Mounting kit for above 


EGA Package 


Hi-res EGA card 640x480.... 
EGA monitor 640x350 ....... 3378 
NEC MultiSync И 640x560 ...5648 
RGB color monitor 640x240 .5258 
Thomson Ultra Scan 

monitor 800x560 ............ $448 


JADE COMPUTER 


We accept checks. credit cards or purchase 
orders from qualified firms and institutions. 
No surcharge on credit card orders. СА.. 
TX. & GA residents add sales tax. Prices & 
availability subject to change without 
notice. Shipping & handling charges via 
UPS ground 50€/Ib. UPS air $1 00/Ib. 
Minimum charge $3.00. 
504. 


(31%) 10-6120 


. 9%. 


EPSON 24 Pin y 
5369 № 


LQ-500 
List Price 5529 
Letter Quality Printers 


EPSON LQ-850 ............. Call 
EPSON«XLQ-1050 cco ci s Call 
EPSON LQ-2500 ............ Cali 
EPSON 9 Pin 

$198 

LX-800 
Near Letter Quality Printers 
EPSON FX-86e ............. Call 
EPSON FX-286e ............ Call 
EPSON EX-800 ............. Call 


HP LaserJet Il 
31798 


List Price $2595 


HEWLETT 


Сл РАСКАЯО 


PDP 4 MB RAM card w/OK..*198 
PDP 1 MB RAM card 
PDP 2 MB RAM card 


PDP 4 MB RAM card RET e 


Laser Printer 


3998* 


“Interface required 
e 300 x 300 DPI 

e 8 pages per minute 

e HP compatible” 

e Standard or legal size 


HP LaserJet+ interface" ..... $198 
1.5 MB RAM card ........... $198 
Toner cartridge .............. $58 
Special package price ..... 31298 


No Slot Clock € 49 


MICROSOFT. 
MS- DOS 3.21. 


4901 W.Rosecrans Ave Box 5046 
Hawthorne California 90251-5046 


= es [v 
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JDR Microdevices: 


Complete customer satisfaction. .. superior service...friendly, knowledgeable personnel 
quality merchandise. . . providing the best values in leading edge technology. 


53853225312 
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ып б 


V a HIGH-TECH Ec 
741.500 7415112 7415241 
21 а оа 74150} 74151272 i 7413242 
741802 7415123 { 7445243 
TMM2016-1D0 {100га} 741501 7415124 74515244 
кше oe 
наа11 
741308 74151122 , 74,3753 
HM6118LP-3 (150na2)(CMOS]I Р) и 128 К x8 ORGANIZATION a 200 NS 741503 7415133 7415157 
HM626ALP-15 (150na}{CMOS)LP) 2g9sgzrztrrtrziz;i № CMOS DESIGN 741511 7415138 7415259 
HM6264LP n 
НМАЗ2Б61Р-15 3276858  |T150naJCMOSIILP) FAAS FOR LOW РОМЕН В 741513 7415145 7415366 
Е нн n неа B ошын 
НМА 32561Р.10 327685 (100ns)í H $343 gy 741520 7415151 7445280 
Revive ayaa = 741521 7415153 39 24052803 
741527 7415155 7415282 
163284 к1 741528 74.8156 7415299 
1633421 741530 7419157 7418222 
1635441 
741533 7415160 7415365 
3278811 741537 7415161 7415367 
6553601 745538 7415162 к 7415268 
65536867 
741547 7415164 \ 7415374 
66636x1 Бога) 741,548 7415165 ; 7418275 
8553521 (t 5EOns PIN 1 REFRESH) 741551 А 7413166 7415377 
16284х4 {150га} 
741574 7415173 ; 7418393 
8583824 1150) | 741575 7415174 . 7415541 
26214491 3 (150n3) 741576 3 7415175 7445524 
41258120 268214413 {12074 
741585 745192 4 7415645 
НМБ 1263-100 26214441  (100nal(CMOS) 740585 7405193 А 7418679 
1 MB-120 1048576821 (120n3J 741590 7415194 i 7415582 
1 МВ. 100 104857841 — (10004) 


| 2114L.2 (Z00ne LOW POWER} 
741504 7415125 #415245 
i MB EPRUMS 74L505 745120 741251 
HAM T16LP-4 1200nsHCMOQS HUP) 
-12 (1200sHCMOSIHLP] 741512 7415139 74.3260 
DYNAMIC RAMS TIHT 741322 | 7413154 7415290 
741532 7415158 7415121 
1538421 
741542 7415163 7415373 
6551401 
741573 7415169 . 7415290 
13107253  (150na) 
741583 745191 ; 7445640 
41256-100 26214421 (100+) 
741592 7405195 . 7413683 
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741593 7405196 А 7415763 


EPROMS СЕ Ens E їз Hum 
102448  1450ns)i25 V) MATH сарна 55085 7415109 ў 7445240 г 281832 
НЕЕ MEE 

x } > 
ваа аа 8087-1 10 MHz 
80287 6 MHz 


4096z8 ([450ғ2)(25%) 
409608 = (250na)(21¥) 60287-8 8 Miz 
80287-10 10 MHz 


409648  (200ns)i21VI 

813218  (250n2)/(12 5V CMOS) 
80387-16 16 MHz 
80387-20 20 MHz 


ЕНЕНЕ 


„А NANT 


8192285  [450n2)/(12.5V) 

B19228 — [250naj(12 5%] 

819248  (200ns)(12 $V) 

$81928 — (3$0ne)(21V1I24 PIN). 1 
1636458 — (290na112.5V] 
2276818 — (250ne){12.5¥ CMOS) 
3276848  (250ns)/12 BV) . 
6553618 3 (250n3)(12.5V) 11.95 
6553628  |250na]12.5V CMOS) 1295 

au: Propam Voltage 
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74F74 
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CAPACITORS SOLDER STATION | WIREWRAP PROTOTYPE CARDS 


TANTALUM п. AMPROVED FR-4 EPOXY GLASS LAMINATE WITH GOLD PLATED EDGE-CARD FINGERS 
19^ ww 32 - ы 35v . ж ADJUSTABLE HEAT SETTING ШШ SILK SCREENED LEGENDS, MOUNTING BRACKETS INCLUDED 


WITH TIP TEMPERATURE 
READOUT 

s REPLACEMENT TIPS 
AVAILABLE $2 95 


49.95 


OW 50V 14 лм 50V FOR PSi2 
447,4 50V 16 47,4 SOY JDR-FRYES 32 ВТ PROTOTYPE CARD 


. - JDR-PPESÉ № BIT CARD WITH LO OECODING LAYOUT 
ELECTROLYTIC НАРА ВРК PARTS KIT FOR JOR-PAW ABOVE 


25 d. РАЮ № BIT CARD FOR VIDEO APPLICATIONS 
SU ; s 1. РОЯ AT 

16v 295906 . JDR-PR10 № BIT CARD WITH VO DECOOING LAYOUT 
= JOR-PRIOPK PARTS KIT FOR JDR-PR10 ABOVE 


16V IBM-PR1 WITH + 5У AND GROUND PLANE 
ву .70 16V { IBM-PR2 AS ABOVE WITH МО DECODING LAYOUT 
25У 148 16У 1 26 | 


BYPASS CAPACITORS EXTENUEN CARUS 


9 RESISTOR FOR P. P AND TRQU. HOOT! 
01,4 CERAMIC DISC 100; $5.00 poe OH PROTOTYPE DEBUGGING AND TROUBLESHOOTING 
01,4 MONOLITHIC 100-810.00 B RESISTOR 


1 ,ACÉRAMIC DISC 100 38.50 15 RESISTOR | 
1 A MONOLITHIC 100. 012.50 7 RESISTOR EXT-0088 FORXTSYSTEM 20.95 


"SNAPABLE" WHY THOUSANDS екта WEROCHAANEL ЗИ 9i 
CAN ВЕ SNAPPED APART ТО CHOOSE JDR 


MAKE ANY SIZE HEADER. 


ALL WITH. 1" CENTERS DLALITY MERCHANDISE SOLDERLESS BREADBOANDUS 
1240 STRAIGHT LEAD | COMPETITIVE PRICES WBU-D 100 TIE PTS. 2.96 WBU-204 1860 TIE PTS. 


MOST ORDERS SHIPPED IN 23 HOURS = Bui 830 ПЕРТЗ. 695 WBU-206 2590 ПЕ PTS. 
2x40 E ANGLE LEADE 2.99 FRIENOLY, KNOWLEDGEABLE STAFF "exo erm. Р она шүн 


30-DAY MONEY BACK GUARANTEE 


TOLL FREE TECHNICAL SUPPORT 
EXCELLENT CUSTOMER SERVICE 


CALL FOR VOLUME DUUOTES 


IDC CONNECTORS/RIBBON CABLE 3 VOLT SPECTRONICS CORPORATION 
LITHIUM BATTERY | EPROM ERASERS 


[LL сома — — | 
onpen ev [35 [2o | 20 | 34 Гао | 80 | Eee 
BOLDER HEADER | ЮНия | EE [2.20 |2.68 |3.24 | HOLDER $1.49 


DESCRIPTION 


RIGHT ANGLE SOLDER HEADER 
WIREWRAP HEADER 
RIGHT ANGLE WIREWRAP HEADER 
RIBBON HEADER SOCKET 
RIBBON HEADER 


RS-23e 


BREAKOUT BOX 


FOR TROUBLESHOOTING 
SERIAL COMMUNICATIONS 


e OPEN 'CLOSE INDIVIDUAL CIRCUITS DATARASE 
в 20 JUMPERS CROSS-CONNECT + ERASES 2 EPROMS N 10 MINUTES 


ANY TWO CIRCUITS * VERY COMPACT. NO 


RAWER 
& 10 LEDS SHOW CIRCUIT ACTIVITY : THIN METAL SHUTTER PA ER PREVENTS 


= "34.95 


METAL | 
(GREY | Hoods  |.39 | 39 | — | 39 | 68 | — 
Datar34, 


ORDERING INSTBUCTIONS. 
INSERT THE NUMBER OF CONTACTS IN THE POSITION MARKED хе OF THE ORDER BY PART GENDER CHANGERS 
NUMBER LISTED EXAMPLE А T5 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE DB15PR FOR 25 PIN D-SUBMINIATURE 
MOUNTING HARDWARE 59c CONNECTORS 
GENDER-FF FEMALE-MALE 
GENDER-MM MALPF-MALE 


iC SULKETSIDIP CONNECTORS GENDER-MF MALE-FEMALE 


GENDER-NM NULL MOOEM 
GENDER-JB JUMPER BOX JOYSTICK 
GENDER-MT MINITESTEA : a SET X-Y AXIS FOR AUTO 


CENTER OR 


[WIREWRAP SOCKETS | FREE MOVEMENT 
Г... 16.95 | XT = FIRE BUTTON FOR USE 
| 82 | .79 | [1.29 | 1.39 | ! WITH GAME SOFTWARE 
; a ADAPTOR CABLE FOR 
COMPONENT CARRIERS| ICCx, — | 49 | 59 | ] [109 |1.49 | IBM., APPLE н 
| DIPPLUGS(IDC) | ЮР. —— — | | .59 [1.29 | sg 
FOR ORDERING INSTRUCTIONS SEE D SUBMINIATURE CONNECTORS ABOVE 79. g5 


p $ JOR MICRODEVICES, 110 KNOWLES DRIVE, LOS GATOS. СА 95030 orms Murwmum order $10 00 For shupping and handing include $2 50107 UPS ground ana $3 50 
eo LOCAL (408) 866-5200 FAX (408) 378-8927 TELEX 171-110 UPS au Orders over ! № and loregn orders may require афф юп! stupping charges piease 


contact the $3165 department for Ihe amount СА residents mus! etude apphcable sates таз Prices 
аге subject to change wilhóul notice. We are not responsible for typographecar etras WE reserve Ine 


UU amni] RETAIL STORE: 1256 SOUTH BASCOM AVE., SAN JOSE, CA (408) 947-8881 nghi fo met quantities and to substture manulacturer Au mercnanase subject to Deor уаш A fun 
— HOURS: М-Е 10-7 SAT. 9-5 SUN. 12-4 copy o! our lerms 13 3vatiable upon (eques! tems pictured may only be representative 


== ORDER TOLL FREE 800-538-5000 


ener 1988 JDR MICRODEVICES CONTINENTAL U.S. AND CANADA 
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JDR Microdevices: 


Complete customer satisfaction... superior service... friendly, knowledgeable personnel 
quality merchandise. .. providing the best values in leading edge technology. 


IT $ TIME TO TRADE UP NOW THAT ЮА BREAKS THE 
PRICE BARRIER ON 2400 BAUD MODEMS 

@ AUTO DIAL ANSWEA 

a SELF TEST ON POWER UP 

8 TOUCHTONE OR PULSE DIALING 

а MAYES & BELL SYSTEMS COMPATIBLE 

т FULL OR HALF DUPLEX 

п MIRROR i) COMMUNICATIONS SOFTWARE INCLUDED 


MCT-241 
МСТ-121 1200 BAUD 1/2 CARD 


EXTERNAL MOOEMS 


MCT-12E 1200 BAUD 
MCT-24E 2400 BAUD 


$ 69.95 


ATTRACTIVE STURDY STEEL CASES FIT THE POPULAR 
SIZED MOTHERBOAROS AND INCLUDE SPEAKERS 
| FACEPLATES EXPANSION SLOTS. FRONT PANEL 


KE YLOCKS. LED INDICATORS AND ALL NECESSARY 
HAROWARE 


Эа ЈГ 


XT STYLE FLIP-TOP 
XT STYLE SLIDE-TOP 
AT STYLE SLIOE-TOP 
JR. AT STYLE FLIP-TOP 
B INCLUDES 150 WATT POWER SUPPLY 


$34.95 
$39.95 
$89.05 
$149.95 


POWER 
SUPPLIES 
FOR IBM XT COMPATIBLE $59.95 
8 UL APP, 135 WATTS 
m 95V 15A, ‚ 12V 4 2А 

$V SA, 124 SA 
PS-135 
PS-150 150W MODEL $69.95 


FOR IBM AT COMPATIBLE $89.9 
@ 200 WATTS 
в + SV 22А, + 12V BA 

SV 5А, 12У ЗА 

200 
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| 1.5MB RAM CARD 
EXTRA FONT CARDS 


& LETTER QUALITY AT 20 CPS, 132 COLS 

е 10, 12. 16 PITCH & PROPORTIONAL SPACING 
@ SERIAL & PARALLEL INTERFACE 

& AUTO PAPER LOAD, FRICTION FEED 


, ® FULL XEROX WARRANTY 


a E 
n s 
PRINTER 1195 


NEAR TYPESET DUALITY 
АРРОНВАВЕЕ AT LAST 


= B PAGES РЕЯ MINUTE а 300 DP! RESOLUTION! 
т 1 YEAR WARRANTY s CHOICE OF EMULATION BOARDS 
MULT-PRINTER EMULATION BOARD: 


| EPSON FX-80 EMULATION NOTHING ELSE REQUIRED 


IBM PC GRAPHICS PROPRINTER & DIABLO 630 


| EMULATION REQUIRES ADDITIONAL FONT CARD 
| HP LJ+ EMULATION BOARD: 


HP LASERJET EMULATION—3 RESIDENT FONTS & 
2 PITCHES ADDITIONAL FONT CARD AVAILABLE 

$139.95 
$199.95 
TONER CARTRIDGES $50.95 
PES FIRST PUBLISHER 


LLL, LLLI 
— BGS EE REARS сэ 
. c Je МНЯ 


mm 
FULL ПМЕ FEAR WARRANTY 
IBM ENHANCED STYLE LAYOUT 
& AUTOSENSE FOR X1 OR AT COMPATIBLES 
8 LED INDICATORS = AUTO REPEAT FEATURE 
8 SEPARATE CURSOR PAD 
MCT-5339 
IBM AT STYLE LAYOUT $59.95 
a SOFTWARE AUTOSENSE FOR XT OR AT COMPATIBLES 
a LED INDICATORS & AUTO REPEAT FEATURE 


MAXI-SWITEH KEYBOARDS 


ENHANCED STYLE LAYOUT 
@ STANDARD ENHANCED KEYBOARD LAYOUT 


$79.95 


$84.95 


| @ TACTILE FEEDBACK 


@ LIGHTED NUM, CAPS, AND SCROLL LOCK 

@ NUMERIC А CURSOR KEYPADS. t2 "F^ KEYS 
MAX-5339 

MAX-S060 MAXI-SWITCH, AT STYLE 


, BUS MOUSE WRC PAINTERLUSH CAD 


B FULLY VGA, EGA. 
CGA, HERCULES & 
MONOCHROME 
COMPATIBLE 


NEC MULTISYNC $599.95 
в ORIGINAL CGA EGA PGA COMPATIBLE (iri! THA 

а AUTO FREQUENCY ADJUSTMENT 

= RESOLUTION AS HIGH AS 800 X 560 


CASPER EGA $399.95 
№ {5 75.21 95 KHz SCANNING FREQUENCIES 

m 640 Х 200 350 RESOLUTION 8 3t MM DOT PITCH 

= 14 BLACK MATRIX SCREEN s t6 COLORS 


$273.95 
a COLOR GREEN AMBER SWITCH а 39MM DOT PITCH 
а 640 X 240 RESOLUTION 8 14 NON-GLARE SCREEN 
э AGB IBM COMPATIBLE € CABLE INCLUDED 


SAKATA 


€ IBM COMPATIBLE TTL INPUT 
@ 12° NON-GLARE SCREEN 
8 CABLE FOR IBM PC INCLUDED 


SAMSUNG MONOCHROME MONITOR $129.05 
SSS aa eS — Ires 


MONITOR STANDS 
MODEL M$-106 

@ TILTS AND SWIVELS 

@ STURDY PLASTIC CONSTRUCTION 
MODEL M8-200 939. 
e TILTS AND SWIVELS 9 BUILT IN SURGE SUPRESSOR 
@ INDEPENDENTLY CONTROLS UP TO 5 AC OUTLETS 


LOGITECH Ф 
MOUSE © 9 


$7€)95 


РС Hai 5 p DI TENES Greek 
ALL МПТ Е HAE SEMAL SasitiPD HAT CONT COR 

DP НЕБІ ШТИ LOTS 12-3 SHELL БЕ Елм Тал ii 
SF TARE AMT, POINT EDITHA 
SERIAL MOUSE W PC PAINTBRUSH 
BUS MOUSE W PC PAINTRRLISM 


$69.95 


$12.95 


$99.95 
$99.95 
$149.95 


3.5" FLOPPY 
DISK DRIVE  — 


| $790] э 


в IBM COMPATIBLE DRIVE & АТ AND XT VERSIONS 
AVAILABLE е FORMATS ТО 720к DS OD UNDER DOS 32 
€ MEDIA COMPATIBLE WITH PS 2 & LAPTOP MACHINES 
a INCLUDES HARDWARE FOR MOUNTING IN 5'4 SLOT 
а QUIET OPERATION 

Е00-3.5Х (FOR XT) 

FOO-3.5A (FOR AT) 
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Seagate 


WAS $649 AN INCREDIGLE PRICE REDUCTION?’ SAVE $150 
AND GET MORE MEGABYTES PER DOLLAR THAN EVER 
BEFORE THE 57.277 IS AN ALL ORIVE WITH А FAST 40 MS 
ACCESS TIME! 

8T-277 


| WITH MCT-RLL CONTROLLER 
| WITH MCT-AT/FH CONTROLLER 


$549.00 
$639.00 


1/2 HEIGHT DRIVES 


20 MB, 65 MS, ST-225 $225.00 
WITH MCT-HDC CONTROLLER $269.00 
WITH MCT-ATFH CONTROLLER $339.00 


30 MB RLL, 55 МЗ, ST-238 9243.00 
WITH MCT-RLL CONTROLLER $299.00 
WITH MCT-ATFH-RLL CONTROLLER $389.00 


40 MB, 40 MS, ST-251! 
WITH MCT-HDC CONTROLLER 
WITH MCT-ATFH CONTROLLER 


8429.00 
$469.00 
$539.00 


FULL HEIGHT DRIVES 


80 MB, 28 MS, ST-4096 $895.00 


INTERFACE CARDS FROM 
MODULAR CIRCUIT TECHNOLOGY 


DISPLAY ADAPTORS 


GRAPHICS CARD 459.95 
TAVE HERCULES COMPATIBILITY SUPPORTS LOTUS 123 
a PARALLEL PRINTER PORT CONFIGURE S AS CPT1 OA 
LPT2 в USES VLS: CHIPS TO ENSURE RELIABILITY 


MCT-MGP 


ADAPTOR $149.95 


ENHANCED GRAPHICS 

100% JBM COMPATIBLE. PASSES (ВМ EGA DIAGNOSTICS 
a 256K OF VIDEO RAM ALLOWS 640 X 350 IN 16 OF 84 
COLORS 8 COMPATIBLE WITH COLOR ANO 
MONOCHROME ADAPTORS 

MCT-EGA 


COLOR GRAPHICS 843.35 
COMPATIBLE WITH IBM GRAPHICS STANDARDS 

= SUPPORTS RGB. COLOR 5 COMPOSITE MONOCHROME 
ө ep m X 200 RESOLUTION LIGHT PEN INTERFACE 


MULTIFUNCTION CARDS 


MONOGRAPHICS MULTI ПО 8119.75 
TOTAL SYSTEM CONTROL FROM А SINGLE SLOT! 

= CTRL2 FLOPPY $ SERIAL PARALLEL GAME PORT 
CLOCK CAL & RUN COLOR GRAPHICS SOFTWARE ON A 
MONOCHROME MONITOR 

MCT-MGMIO 


MULTI 10 FLOPPY CONTROLLER 979.95 
A PERFECT COMPANION FOR OUR MOTHERBOARDS 

a SUPPORTS UP ТО 2 360K FLOPPIES 720K WITH DOS 32 
8 SERIAL. PARALLEL. GAME PORT. CLOCK CALENDAR 


MCT-MIO 
MIO-SERIAL-—2ND SERIAL PORT $15.95 
259.05 


MULTI ЇЛЇШ САМО 
USE WITH MCT-FH FOR A MINIMUM Of SLOTS USED 

ë SERIAL PORT CLOCK CALENDAR WITH BATTERY BACK. 
UP & PARALLEL PRINTER PORT ADORESSADLE AS LPT1 
OR LPT2 

MCT-IO 


AT MULTIFUNCTION CARD 
ADDS UP TO 3 MB OF RAM TO YOUR AT 


9139.95 


е USER EXPANDABLE TO 1 5 MB OR 3 MB WITH OPTIONAL 


PIGGYBACK BOARD [0 К INSTALLED). & INCLUDES 
SERIAL AND PARALLEL PORT 
MCT-ATMF-MC PIGGYBACK BOARD 
ATMF SERIAL-2ND SERIAL PORT 


$29.95 
$24.95 


AT МАЛ ҮЛ 1/0 CARD 

USE WITH MCT ATFH FOR MINIMUM OF SLOTS сач 

@ SERIAL PARALLEL АМО GAME PORTS е USES 16450 
SERIAL SUPPORT CHIPS FOR HIGH SPEED OPS 


МСТ-АТЮ 
ATIO-SERIAL—2ND SERIAL PORT 


MEMORY CARDS 


378K RAM CARD 859.95 
A CONTIGUOUS MEMORY SOLUTION IN А SHORT SLOT 

a USER SELECTABLE CONFIGURATION UP TO 576K 

т USES 64K 8 256K RAM CHIPS (ZERO K INSTALLED) 
MCT-RAM 


EXPANDED MEMORY CARD 0129.95 
2 MB OF LOTUS INTEL MICROSOFT COMPATIBLE MEMORY 
FOR AN XT в CONFORMS TO LOTUS INTEL EMS а USER 
EXPANDABLE TO 2 MB ә CAN BE USED AS EXPANDED OR 
CONVENTIONAL MEMORY RAMDISK AND SPOOLER 
MCT-EMS 

MCT-ATEMS AT COMPATIBLE VERSION $139.95 


DRIVE CONTROLLERS 


FLOPPY DISK CONTROLLER 929.55 
QUALITY DESIGN FOR SINGLE SLOT CONTROL OF 4 
FLOPPYS а INTERFACES UP TO 4 FDO'S TO AN IBM PC 
OR COMPATIBLE а SUPPORTS BOTH OS DO ANO DS ОО 
WITH DOS 32 
MCT-FDC 
1.2 MB FLOPPY CONTROLLER 869.95 
ADD VERSATILITY AND CAPACITY TO YOUR XT 

a SUPPORTS 2 ORIVES. BOTH MAY ВЕ J60K OR ! 2 MB 

8 ALLOWS DATA TO FLOW FREELY FROM XT S TOAT'S 
МСТ.РОС-1.2 


FLOPPY/HARD CONTROLLER 9739.95 


XT SYSTEM STARVED FOR SLOTS? THIS CARD FREES ONE 
УР = INTERFACES UP TO 2 РОО S & 2 НОО 5. CABLING 
FOR 2 FDD 1 HDD а SUPPORTS BOTH OS DO а 05 OD 
WITH DOS 32 

МСТ-ЕН 


AT/FH CONTROLLER 9149.95 
FLOPPY HARD DISK CONTROL IN A TRUE AT DESIGN 

a SUPPORTS UP ТО 2 360K 720K 1 248 ҒОО $ AS WELL 
i 2 НОО S USING STANDARD CONTROL TABLES 


T-A 


$24.95 


ALL DISK CONTROLLER 9799.95 


IMPROVE SPEED AND STORAGE OF YOUR AT 
COMPATIBLE & SUPPORTS UP TO 2 RLL HARD DISCS AND 
2 FLOPPY ORIVES e SUPPORTS 360 720 1 2 MB 
FLOPPIES IN $25 & 25” 

MCT-ATFH-RLL 


INBOARD 386/PCL 
$895.00 

UPGRADE YOUR XT TO A 386 FOR LESS THAN $1000 
в 16 MHZ PROCESSOR REPLACES 6088 a 1 MB 


INSTALLED № EXPAND TO 3MB WiTR PIGGYBACK CARD 
@ 5 YR WARRANTY 


INBOARD 386/AT 
ABOVE BOARD PS 286 
ABOVE BOARD 286 


JUR MICRODEVICES, 110 KNOWLES DRIVE, LOS GATOS, CA 95030 
LOCAL (408) 866-6200 FAX(408)378-8927 TELEX 171-110 


COPYRIGHT 1988 JOA MICRODEVICES 
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DISK 
DRIVES 


1.44 MB Зу" DRIVE ->$ 

8 ULTRA HIGH DENSITY = 

# ALSO WORKS WITH 720K DISKS 

FDD-1.44X BLACK FACEPLATE $149.95 
FDD-1.44A BEIGE FACEPLATE $149.95 


Ya HEIGHT FLOPPY DISK DRIVES 


5*4. TEAC FO-558 DS DD 360K 
^4 TEAC FD-55G DS:HD 1.2m 
FUJITSU M2551A DS DD 360K 
FUJITSU M2553K DS HD 1.2M 
DS DD TM 
DS HO'1. 
MITSUBISHI DS.DD (AT OR XT) 


ES 


BACK UP 40 MB IN 40 MINUTES? 
a EASY TO USE MENU DRIVEN 
SOFTWARE 
# USES STANDARO 
OIG DATA FORMAT 
@ FULL & INCREMENTAL 
BACK-UP b 
= PARTIAL & FULL RESTORE 
АВ 5240 ХТ —FORxTSAATS 
AR 5540 AT AT $ ONLY 2X FASTER 
TAPE NOT INCLUDED 
TAPE CARTRIDGE —40 MB 324.95 


20MB HARD DISK 
UN A CARD 


"349 


э SAVES SPACE AND REDUCES POWER CONSUMPTION 

a IDEAL FOR PC $ WITH FULL HEIGHT FLOPPIES 

е LEAVES ROOM FOR A HALF LENGTH CARD iN 
ADJACENT SLOT 


ORDER TOLL FREE 800-538-5000 
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BUILD YOUR OWN SYSTEM 


OVER 20,000 JUR SYSTEMS 


HAVE ALREADY BEEN BUILT. 


EASY ТО ASSEMBLE IN JUST 2 
HOURS WITH A SCREWDRIVER. 


ные 
th 
КААДА bbi К 


TURBO 4.77/8 MHZ $99.95 


æ 477 ÒR 8 MHZ OPERATION WITH 8088-2 & OPTIONAL 
8087.2 CO-PROCESSOR 

в FRONT PANEL LED SPEED INDICATOR AND RESET 
SWITCH SET SUPPORTEO 

a CHOICE CF NORMAL TURGO MODE OR SOFTWARE 


SELECT PROCESSOR SPEED 
MCT-TURBO 

MCT-XTMB STANDARD MOTHERBOARD $87.95 
80285 6/8 MHZ $379.95 


а 8 SLOT (2 EIGHT BIT. 6 SIXTEEN ВІТ) АТ MOTHERBOARD 

а HARDWARE SELECTION OF 6 OR в MHZ 

8 1 WAIT STATE 

8 KEYLOCK SUPPORTED, RESET SWITCH, FRONT PANEL 
LEO INDICATOR 

| e SOCKETS FOR t M8 OF RAM AND 80287 

| # BATTERY BACKED CLOCK 

| MCT-ATMB 


DEVELOPMENT TOOLS 


EPROM 
PROGRAMMER 


“129” 


PROGRAMS 27XX А 27ХХХ EPROMS UP ТО 27512 

а SUPPORTS VARIOUS PROGRAMMING FORMATS AND 
VOLTAGES 

а SPLIT OR COMBINE CONTENTS OF SEVERAL EPROMS 
OF DIFFERENT SIZES 

в READ, WRITE. COPY, ERASE CHECK AND VERIFY 

в SOFTWARE FOR HEX AND INTEL HEX FORMATS 

MCT-EPROM 

MCT-EPROM-4 4GANG PROGRAMMER $189.00 

MCT-EPROM-10 10 GANG PROGRAMMER $299.95 

MCT-PAL PAL PROGRAMMER $269.96 

MCT-MP PROCESSOR PROG. $199.95 


JDR Microdevices’ 


12 MHZ AT 
COMPATIBLE 


"7034" 


№ 12 MHZ BABY AT MOTHERBOARD 

@ 256K RAM MEMORY 

a MINI-AT CASE W POWER SUPPLY 

№ AT STYLE KEYBOARD 

a t2 MB FLOPPY DRIVE 

2 FLOPPY. HARD DRIVE CONTROLLER 
& MONOCHROME MONITOR 

& GRAPHICS ADAPTOR 


MO THERBOARDS 


ABOUT YOUR COMPUTER AT 
THE SAME TIME. INCLUDES SERIAL PORT, 2 PARALLEL 


PORTS, CLOCK CALENDAR AND GAME 
ADAPTOR RuNS COLOR GRAPHICS ON 
A MONOCHROME MONITOR 


s MOTHERBOARD 
s 256K RAM MEMORY 


e FLIP-TOP CASE 
2 360K FLOPPY DRIVE 


16 MHZ 


e 1 МЯ РАМ ON BOARD 


a 200 WATT POWER SUPPLY 


a AT STYLE САБЕ 


а ENHANCED AT STYLE KEYBOARD 


e i ŽB FLOP? DAE 


e AT FLOPPY HAAD CONTROLLER 
e MONCOCHHOME MONITOR 


10 MHZ ХТ 
COMPATIBLE 


№ 135 WATT POWER SUPPLY 
a AT STYLE KEYBOARD 


в MONOGRAPHICS LO CARD 
2 MONOCHROME MONITOR 


1 MB 386 


‘e298 


т MYLEX H OTHER BOAR 


в MONOGRAFHICS CAHD 


12 MHZ MINI B0286 8399.95 


е 6 MHz, 10 MHz (0/t WAIT STATE). 12 МН: (1 WAIT STATE) 

е USES ZYMOS ASIC'S FOR LESS CHIPS. GREATER 
RELIABILITY 

a SUPPORTS 256K- 1024K MEMORY 

е RE-CHARGEABLE HIGH CAPACITY NI-CAD BATTERY 

a 6 16-BIT SLOTS. 2 &-BIT SLOTS 

= MOUNTS IN T eti XT CASE 

MCT-BATM 

MCT-BATMB 60 MHZ MINI 80286 BOARD $389.95 


15 MHz MYLEX 386 $1649.00 


ә 1 MB RAM ON BOARD 

# 8 SLOTS. 2 8-BIT 6 16 BIT 

a SUPPORTS 80287 MATH CO-PROCESSOA 

& SUPPORTS 80387 W ADAPTOR 

е $4 КВ CACHE f OR NEAR © WAIT STATE 

s USES > BIOS 

MCT-386 

MCT-386 ЕЙ 4 МВ MEMORY INSTALLEO $2649.00 
MCT-386 MB-MCB MATH CO-PROCESSOR 
ADAPTOR BOARD $149.00 


JOR MICRODEVICES. 110 KNOWLES DRIVE. LOS GATOS, СА 95030 


COPYRIGHT 1968 JOA MICRODEVICES 


B Y T E * MAY 1988 


LOCAL (408) 866-6200 FAX (408) 378-8927 TELEX 171-110 


ORDER TOLL FREE 800-538-5000 


10 MHz SINGLE CHIP X 


129° 


8 SINGLE CHIP USES LESS POWER. IMPROVES RELIABILITY 

ә KEY SELECTABLE SPEED. 4 77 MHz OR 10 МН: 

# 2.3 TIMES FASTER THAN A STANDARD 

а RESET SWITCH, KEYLOCK ANO SPEED/POWER 
INDICATORS SUPPORTEO 

MCT-TURBDO-10 


CONTINENTAL U.S. AND CANADA 
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I| “р” SIZE PLOTTER | 


$229500 


• Model PC 3600 

* Repeala"ility .001" 
| * Speed at 7" Per Second 
| * Vacuum Paper Hold Down 

e High Resolution Circles: Suitable for 
| PCB Artwork 


(41 5) 490-8380 ZERICON 
NSON BUSINESS PARK 
BOX 1669, FREMONT, CA 94538 
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_ HARD DISK ACCELERATOR 
• Caching eliminates repetitive 
disk accesses 
* Use up to 15 Mb of extended/ 
expanded or 500 Kb of standard memory 
DISKETTE ACCELERATOR 
SCREEN ACCELERATOR 
FAST — FRIENDLY — SAFE 
УСАСНЕ 
GOLDEN BOW SYSTEMS 


2870 Fitth Avenue 
Suite 201 


San Diego, СА 92103 
800/284-3269 
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9-Track Tape Subsystem 
for the IBM PC/XT/AT 


Now you can exchange data files between 
your IBM PC and any mainframe or mini- 
computer using IBM compatible 1600 BPI 
9-Track tape. Unit can also be used for disk 
backup. Transfer rate is up to 4 megabytes per 
minute on PCs and compatibles. Subsystems 
include 7 or 10 12” streaming tape drive, 

tape coupler card and DOS or XENIX 
compatible software. 

Prices start at $2,995. 


LJUALSTAR, 


9621 Irondale Ave., Chatsworth, CA 91311 
Teleph ine: (BIB) BE2-582: 
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Ust prices from $495 ФСЕ 185090 to $1295 (РСЕ 1 24 
CURTIS, INC. ‹ 612/484-5064 
10 Anemone Circe 


St. РАМ, МИ 59117 
M 5 3 registered trademark 07 8. 


SINGLE BOARD COMPUTER 
PC/XT HARDWARE COMPATIBLE 


EU 


• SK*DOS* OPERATING SYSTEM WITH 
EDITOR, ASSEMBLER, UTILITIES 

* HUMBUG* DEBUG MONITOR 

* 1 MB ZERO WAIT STATE DRAM 

* РОС. 4 X RS-232, PRINTER PORTS 

® PC/XT VO SLOTS & KEYBOARD 


KIT PRICES START AT S200 


PERIPHERAL TECHNOLOGY 


1480 TERRELL MILL RD. STE. 870 
MARIETTA, GA 30067 * 404/964-0742 
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Add-Ons for 
the Blind 


What you add on to your computer, if 
you're a blind operator, is almost more 
important than the computer itself. 


Scanners, modems, braille printers, 
speech synthesizers, braille output 
devices and a host of other 
peripherals are described in “Add-Ons: 
The Ultimate Guide to Peripherals for 
the Blind Computer User.” 


The product reviews contained in this 
k are written by those who know 
them best —blind computer users. 


$16.95 for braille or cassette 
$19.95 for print. 
Send orders to: 
National Braille Press Inc. 


88 St. Stephen Street, Boston, MA 02115 
(617) 266-6160 


| МӘР « о nonprofit brok printing gad publaburrg hours 


6800/6809 


Micro Modules 


a | E a 


ЗАААЛАКЕА 


- 


ОЕМ 6800/6809 MICROCOMPUTER 
MODULES for dedicated control and 
monitoring. Interfaces tor sensors, 
transducers, analog signals, 
solenoids, relays, lamps, pumps, 
motors, keyboards, displays, IEEE-488, 
serial I/O, floppy disks. 


| | Wintek Corp 
Lofayehe, IN 47904 
347-742-8428 
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COMRUIER 
MUSIC 
PRODUCTS 


for the 
ІВМ PC/XT/AT 
and Compatibles 


VOYETRA 


TECHNOLOGIES 


333 FIFTH AVE, Dept. В, СҮ] 
PELHAM, NY 10803 j 
(914) 738-4500 
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IMAGING CARD 


DV-01 = 
GRAYSCALE ' 
FRAME GRABBER 
Composite video in/out 
Digitize/display at frame speed 
256 gray levels in 

16 Meg. color palette ou! 


РАХПАТ compatible 
$849.00 Complete with sottware 


Control Vision S: | 
FO. Box 596, Pittsburg, KS 66762 
(318) 231-8547 
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EDITORIAL INDEX BY COMPANY 


Index of companies covered in articles, columns, or news stories in this issue 
Each reference is to the first page of the article or section in which the company name appears 
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COMING UP IN BYTE 


PRODUCTS IN PERSPECTIVE: 


Just as the need for more memory has been growing, the demand for more 
disk-storage capacity is also growing. Our Preduct Focus for July will feature 
40-megabyte hard disk drives that offer an access speed of 30 milliseconds or 
faster. We'll also look at several 40-megabyte hard disk cards that offer an 


alternative for upgrading disk storage. 


À system review compares five IBM PC AT-compatible computers, all of 
which run faster than the standard 8-MHz IBM PC AT and come in at lower 


prices. 


Hardware reviews: Orchid Technology's ColorVue SE board brings color to 
the Macintosh SE. The only board of its kind so far, it's designed to let Mac 
SE owners hook up color monitors, run their applications in color, and print 


color hard copy 


Most owners of IBM PC AT-compatible and 80386 computers should 
have no problem running OS/2 when they decide to switch. IBM PC owners, 
though, don’t have this option with their standard system, since OS/2 does 
not run on the PC's processor. Two new boards, though, promise to bring 
OS/2 compatibility to PC compatibles. Microsoft's Mach 20 board and Sota 
Technology's MotherCard 5.0 both add an 80286 processor to a PC. 


Multitasking alternatives on 80386 systems are covered in software reviews. 
We will review three noteworthy packages: Concurrent DOS 386 from Digital 
Research, VM/386 from IGC, and ProBas from Hammerly. 


Application reviews are MicroGraphic's Designer for MS-DOS systems, a 
powerful graphics-oriented program, and Newspace, a file-compression utility 


for the IBM PC. 


Products found in Shert Takes for July will include Soft PC, UR/Forth, 
Condor: Build Your Own, Ogivar 286 Portable, GrandView, EasyTalk, and 


Choice Words. 
IN DEPTH: 


We will spotlight multitasking on 


80386-based computers. Using the 
power of these machines to perform 
simple tasks like word processing or 
database management is a little like 
cracking walnuts with a 
sledgehammer. So much of the 
computer's “brainpower” is sitting 
idle that, if machines could get 
bored, these units would be in tears 
most of the time. What can you do, 
though? An elegant solution is to have 
your machine do lots of things at the 
same time. The problem with that 
answer has heretofore been that, 

when you pile lots of tasks onto the 
same processor, it slows way down. 
There are ways of getting around that, 
and we'll tell you about them. 


FEATURES: 


Features will include a piece on 
Integrated Services Digital Network, 
or ISDN, a rapidly advancing 
communications technology that 
allows digital data, voice, and 
sometimes even video to be carried 


innovation—a chip called Viper—to 
come out of the British Isles. It 
promises to seriously challenge the 
traditional structures of computer 
design. Additionally, in the Circuit 
Cellar, Steve Ciarcia will present the 
second part of his brain-wave- 
monitor construction project. 


Subscription 
Problems? 


We want 
to help! 


If you have a problem 
with your BYTE 
subscription, write us 
with the details. We'll 
do our best to set it 
right. But we must 
have the name, 
address, and zip of the 
subscription (new and 


old address, if it's a 
change of address). If 
the problem involves a 

payment, be sure to 
include copies of the 
credit card statement, 

or front and back of 
cancelled checks. 

Include a “business 

hours” phone number if 
possible. 


EVIE 


Subscriber Service 
РО. Box 7643 
Teaneck, NJ 07666-9866 


з 
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To get further information on the products advertised in BYTE, fill out 

the reader service card by circling the numbers on the card that cor- 

respond to the inquiry number listed with the advertiser. This index 

is provided as an additional service by the publisher, who assumes 
S - HV | С | no liability for errors or omissions. 
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CUBIX ................. COA IT 


Ses 


HERCULES COMPUTER ..... 169 
HITECH EQUIP. CORP. ...... 342 
INTEL CORPORATION... 300,301 
IO TECH NC АА _. | 
IO TECH ............ „++, 343 
537 KEITHLEY DAC......... 9880-2 


* MOTOROLAING. ........ 
NATIONAL INSTRUMENTS ., . 176 
PERISCOPE COMPANY ....... 47 
233 QUATECH ............. .... 24 
234 QUA TECH ............ 
238 QUA TECH ,............... 
518 SCIENTIFIC SOLUTIONS. 809MW-3 
517 SCIENTIFIC SOLUTIONS . 88MW-3 
SEALEVEL 


283 SEALEVEL ............. ... 382 
272 TALKING TECH............. 345 
283 УЗСОАР. ,................. 61 
298 Z-WORLD ................. 343 
410 DRIVES 
484 MANZANA........-...-- S8NE-1 
485 МАМРАМА.............. 38МЕ-1 
273 TANDON .............. 178,179 
274 TANDON .. eoi s. 78,179 
411 HARDWARE PROGRAMMERS 
30 B&C MICROSYSTEMS ...... 345 
32 BAC MICROSYSTEMS ..,... 347 
31 BAC MICROSYSTEMS ...... 360 
48 BP MICROSYSTEMS ........ 340 
48 BP MICROSYSTEMS ........ 340 
386 DATAMAN ...... sooo». 88ÀA-31 
121 ОТЕК, INC. .,..............1@4 
122 СТЕК, INC. . sis as эда, э eee und 
184 LINK COMP. GRAPHICS E 945 


155 LOGICAL DEVICES.......... 994 
188 LOGICAL DEVICES.......... 384 
157 LOGICAL DEVICES. ........ ‚ 354 
188 LOGICAL DEVICES. ......... 384 
207 ON-TARGET ............... 350 
3603 ORION INSTRUMENTS . 302 


PROGRAMMABLE LOGIC .... 347 
TRIANGLE DIGITAL ...... 08A-32 


412 INSTRUMENTATION 


* COMPUTER CONTINUM ..... 362 
196 MICROSTAR LABS ......,... 342 


inquiry No. 


192 
208 


Page No. 


MOJAVE SCADA ............ 342 
ORION INSTRUMENTS ....... 64 
ORION INSTRUMENTS ...... 302 
REAL TIME DEVICES ........ 347 
Уз CORP. ..................@1 


ELECTRONE................ 02 
HONEYWELL KEYBOARD DIV. 196 
HOOLEON COMPANY ....... 196 
HOOLEON COMPANY ....... 166 


LOGITECH INC. ......... T 
LOGITECH INC. ............. 73 
LOGITECH INC. .......... 74,78 
LOGITECH INC. .......... 74,78 


MASS STORAGE 


AK SYSTEMS évsveeoveceeseo 1 
CONTECH........... . 
EASTMAN KODAK ........ .. 133 
EMERALD SYSTEMS ...... 
EMERALD SYSTEMS ...... Е3А-1 
EMERALD SYSTEMS .... 68PC-16 
EMERALD SYSTEMS .... 88PC-16 
EVEREX SYSTEMS .......... 28 


SYSGEN, INC. ............. 172 


т 
TANDON ........ верь» 176,179 
so»: 261 


MISCELLANEOUS 


418 


AD LIB, INC. TTTTTITTTTITITETDL. 
ADOMASTER .............. 342 
ANAHEIM AUTOMATION ..... 382 
ВАУ TECHNICAL ASSOC. .... 255 
EMERSON ELECTRIC ....... 193 


MERRITT COMPUTERS ....... 60 
MUSIC QUEST ........... „362 
NATIONAL FUELSAVER CORP. 200 
PARA SYSTEMS . 
ЅОРЕЯЅОҒТ...,...,....... 285 


MODEMS/MULTIPLEXORS 


ATI TECHNOLOGIES INC. 124,125 
CENTRAL COMP. PROD. . 
CLEO SOFTWARE .......... 126 
COMPU COM CORP. ........ 342 
DATATRONICS .......... &5A-33 


HAYES MICRO PROO. ....... 267 
HOLMES MICRO SYSTEMS INC. 34 
HOLMES MICRO SYSTEMS ІМС. 34 
INTERBUSINESS СОМР.... 884-6 
MULTI-TECH SYSTEMS ...... 111 
MULTI-TECH SYSTEMS ...... 111 
NOKIA INFO. SYSTEMS _ .. 984-19 


Inagrizy Re. Pega No. 


PRACTICAL PERIPHERALS. ... 99 
277 TOUCHBASE SYSTEMS INC. 1288 
UNIVERSAL DATA SYS .......87 


USROBOTICS .............. 
WESTERN OATACOM ГТГ 


MONITORS 


812 NANAO ............... Gah! -8 
200 NEC HOME ELEC. OIV. .... 62,63 


PRINCETON GRAPHIC SYS. . . 286,287 
TATUNG SCI. & TECH. .. . 88PC-11 
TVM eavnute eae аео оо BOASE 


NETWORK HARDWARE 


58 СОСІТАТЕ.............,... 340 
CORVUS .,..............,120С 
СА АСТІСОММ INC. ........ 174 
HERCULES COMPUTER .,... 109 
HERCULES COMPUTER ..... 169 


322 
QUA TECH ................ 340 
235 QUA TECH ‚озо — 340 
ROSE ELECTRONICS ....... 


SUNCOAST SYSTEMS ....... 308 
THORMUD TECH TUE, 
WIESEMANN & THEIS GMBH . 226 


18 ALPS AMERICA .......... 48,49 

16 ALPS AMERICA ......... 
DESTINY TECH CORP ....... 
64 DICONIX ................ 20,21 
HEWLETT-PACKARD ........ 219 
HEWLETT-PACKARD ......., 221 
HEWLETT-PACKARD .,...... 223 
° {МТЕСТВА...............„.3%4@ 
MANNESMANN TALLY ...... d 


RAINBOW TECH..... "TT ‚ 347 
ROSE ELECTRONICS ....... 354 
ZERICON . 


419 


481 F&W COMMUNICATIONS B8NE-10 
107 FLAGSTAFF ENGINEERING .. 160 
108 FLAGSTAFF ENGINEERING .. 180 


SOFTWARE SECURITY 


282 RAINBOW TECHNOLOGY T. 
243 RAINBOW TECHNOLOGY .... 168 


421 SYSTEMS 


10 ADVANCED LOGIC RESEARCH 6,9 
11 ADVANCED LOGIC RESEARCH 6,9 


Inquiry No. 


Page No. 


ALTEC TECHNOLOGY ...88РС-10 
AMPRO COMPUTERS INC. ... 199 
APPLE COMPUTER INC. ... 32A-H 
AST RESEARCH ,........... 287 
ATAT INFO SYSTEMS . 
ATAT INFO SYSTEMS ... 214,218 
BUS COMPUTER SYS. INC.. .. 346 
CLONE COMP. DIST. OF AM . . 268,250 
CLUB AMERICAN TECH, ... 30,37 
COMPAQ COMP. CORP. . 209,209 
DELL COMP. (INTL)....... 80-31 
DELL COMP. (N. AMERICA). 60-81 
DISKS PLUS TUTO | 
ENGINEERS COLLABORATIVE 348 
РАМ COMMUNICATIONS 88NE-10 
FIRST MICRO CORP. ...., BONE-# 
FORTRON CORPORATION .... 32 
FORTRON CORPORATION .,.. 32 
GATEWAY 2000 ............ M 
IBMCORP. ................ 131 
IBM CORP. ..... — . 282,263 
MAYFAIR MICROS ....... 88A-10 
MEGATEL ........ T""—— ШВ 
MICRO 1 ................ .. 196 


NORMEREL "C 230,231 
OLIVETTI ........ ‚.. ВВА 38-40 
PC DESIGNS THU 2 
PERIPHERAL ТЕСН......... 361 
RADIO SHACK ............. 

SEMI-TECH MICROELECT. . 88A-5 
TELEVIDEO ‚.............. 916 


* TOSHIBA COMPUTERS .. 294,295 


TURNPOINT AMERICA ...... 177 


KEA SYSTEMS "To 


SOFTWARE 


423 
253 


894 


APPLE2/MAC LANGUAGES 


SOFTWARE DEVELOP. SVS... 210 


ASHTON-TATE ....,........ 121 
BASIS, INC. .... T" 114,116 
BORLAND INT'L.......... «Л 
BORLANDINT'L............. 71 
COGITATE .., sso ns 262 
DB FAGT ...,....... vari Ёй 
FOX SOFTWARE............. 13 
ЕТО DATA $У$............., 350 
GAMMA PRODUCTIONS .. 894-11 


NANTUCKET............... 123 
ORACLE CORP. ......... snes #7 
PARSONS TECHNOLOGY .....91 
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READER 
SERVICE 


Advertising Supplement included with this issue: 
Advanced Computer Products (U.S. Subscribers) 


Inquiry No. Page No. 


502 RESEARCH DEVELOP. SYS... . S8PC-6 
526 RESEARCH DEVELOP. SYS,,.. 68SE-1 
489 SINPER CORP........... 89NE-9 
406 УСМММТь.............., 88-2 


425 IBM/MS-DOS APPLICATIONS 
Sclentific/Technical 


23 ASYST SOFTWARE TECH. ....17 
37 BINARY ENGINEERING SW .. 222 
38 BINARY ENGINEERING S/W . . 222 
169 MATHSOFT................. 89 
180 MICROSIM ....,............ 31 
161 MICROSIM ................. 31 

* MICROWAY .. Ирр TEARS: 216 
224 PRECISION PLUS SOFTWARE . 5e 
265 SPECTRUM "naci? esevecocs s MED 
268 ТЭС, INC. ................ 297 
307 БҮФТАТ................. a+ 166 
E BYSTAT „еее. ээт=тә» 155 


428 IBM/MS-DOS APPLICATIONS 


392 HOPECIRCUIT.......... 85A-32 


164 MAP INFO. SYS. " заново 9*3 16 
188 MASTERSOFT .......... ‚+, 350 
427 IBM/M8-DOS—CAD 
18 AMER. SMALL BUS. COMP. ... 15 
26 АЦТООЕЅК................ 143 
289 WINTEK CORP. .......... T 


290 WINTEK CORP. ..........-.. 981 
428 IBM/M8-DOS—LAN 


48 CADAM .,................. 260 
49 CADAM ........ ec 260 
202 NESTAR .............. 100,101 
247 ROSE ELECTRONICS .......384 
248 ROSE ELECTRONICS ....... 354 
269 SOFTWARE LINK .......,... 163 
260 SOFTWARE LINK ........... 163 


429 IBM/MS-DOS—GRAPHICS 


168 MAP INFO. SYS. ............. 16 
171 МЕСНА CYBERNETICS. ....... 19 
172 MEDIA CYBERNETICS. ....... 19 
248 RIX SOFTWARE ..........,. 270 
246 RIX SOFTWARE ............ 270 


430 iBiMM/MS-DOS—LANQUAGES 


3 A+ Е MEIER VOGT ..,....... 261 
377 ANALYTICAL ENGINES ... 68A-34 
27 AVOCET SYSTEMS INC. .....229 
39 BLAISE COMPUTING ІМС...... 33 
40 BORLAND INT'L ........ TOM 
41 BORLAND INTL............. СИ 
42 BORLANO INTL............ 1 
43 BORLAND INTL..............1 
85 DIGITALKINC. ......... 194,195 
92 ECOSOFT..... ecoccseceecs 185 
146 JENSEN А PARTNERS INT'L... 83 
166 MANX SOFTWARE SYSTEMS . . 41 


167 MARK WILLIAMS ............ 30 
* MICROSOFT CORP...... 163-165 
* MICROSOFT CORP...... >... 168 
* MICROSOFT CORP...... 280,281 
* MICROSOFT CORP..... cove 293 

191 MIX SOFTWARE ‚.. ZETIPT 4 171 


Inquiry No. Page No. 


397 NOVELL aa462205-7695 .... 88A-25 
804 STONEY BROOK S/W .... 680-13 
406 WARREN POINT INT'L .... 864-34 


IBM/MS-DOS—UTILITIES 


4 A + L MEIER VOGT .......... 263 
377 ANALYTICAL ENGINES ... 88А-34 


CENTRAL POINT S/W ...... .. 85 
CLARION SOFTWARE .... 8994-18 
CNG, INC. .................. 55 
CNS, INC. ..... ЛГА... 


NEURALWARE INC. .....88МЕ-14 
OSBORNE/MCGRAW-HILL ... 316 
PAUL MACE ........ ткань 42 
PERISCOPE COMPANY....... 47 

54 


* DATRAN CORP. . .. 88NE-3 
* DATRANCORP. ......... ros 
82 OCS (DIVERSIFIED COMP) .. 
162 KEASYSTEMS ............. i 


285 VOYETRA ТЕСН............ 3901 


434 MAIL ORDER/ 


RETAIL 


ALTEX ELEC форова oven . 888W-1 
AMERICAN SEMICONDUCTOR 343 
AMERICAN SEMICONDUCTOR 343 


BAW SYSTEMS INC. ....... .. 59 
BYTE BACK ISSUES ......... 323 
CAS COMPUTER POINT .. 88A-30 
CHAS MICRO ........... 88NE-A4 
COMPACT DISK PROOS. INC. . . 96 
COMPARE COMPUTERS. 88MW-5 
COMPARE COMPUTERS . 88NE-12 


COMPUTER AGE ....... S8NE-13 


66 COMPUTER EXPO ........... 58 
496 COMPUTER LANE ....... 98PC-7 
67 COMPUTER MAIL ORDER.. 56,57 
59 COMPUTER SURPLUS STORE 350 
70 COMPUTER WAREHOUSE ... 144 
71 COMPUTER WAREHOUSE ... 144 
496 COMPUTOWN ......... 58PC-12 

* DALLAS SOFTSTORE ... 888W-6 


HARD DRIVES INT'L ... 
HARD ORIVES INT'L 


IC EXPRESS .,............. 352 
JADE COMPUTER PRODUCTS 355 
JAMECO ELECTRONICS . 336,337 
JAWIN COMPUTER PROOS. .. 348 
JAWIN COMPUTER PRODS. .. 348 
J.D.R. MICROOEVICES .. 366,357 
J.D.R. MICRODEVICES .. 
J.D.R. MICRODEVICES ..... 


MICROCOM SYSTEMS ‚ 


NORTHGATE COMP. SYS. 


PACIFIC COMPUTER ........ 


SILICON SPECIALTIES . 
ЗМУ ELECTRONICS ........ 


SURAH INC. ........ ...88PC-15 


WAREHOUSE DATA PROD. .,. 
Y.E.S. MULTINATIONAL . , 


EDUCATIONAL/ 
INSTRUCTIONAL 


А" 


Page No. | Inquiry No. Page No. 


BYTE CIRCULATION ..... 88A-38 
BYTE SUB. MESSAGE .... B6A-14 
BYTE SUB. MESSAGE .... 88А-28 


BYTE SUB. MESSAGE ... 308,363 
CYBER RESEARCH ,........ 340 
DATA TRANSLATION .,....... 52 


KNOWLEDGE GARDEN INC. . . 277 
MCGRAW-HILL BOOKS , . 885W-5 

44 
MICROSOFT PRESS ...... «oe 44 
OSBORNE/MCGRAW-HILL ... 308 


РСЕХРО........,.,... 320,321 
SOFTDISK ние «тота аз әз аха .. 10 


436 DESKTOP 


PUBLISHING 


ROBT. TINNEY GRAPHICS ....@88Е-8 
SAFEWARE ........ ром 345 


37 OPERATING 

SYSTEMS 
306 СОРМИЅ.................129С 
137 юС......................17б6 
160 KADAK PRODUCTS LTD. ..... 345 
202 NESTAR .......... sos 00101 
237 QUANTUM ................ 272 


250 SANTA CRUZ OPERATIONS . . 209 


438 ON-LINE SERVICES 


480 BIX...... TIT 
978 ВО... 83A-37 
64 COMPUSERVE ........ „+++, 291 
88 COMPUTER SPORTS WORLD . 60 

* MCGRAW-HILL NEWS ....... 319 
394 MICRO TECHNOLOGY .... 88А-29 
205 ON-LINE ACCESS ...... 324,325 
72 WORLDWIDE SERVICES ..... 342 


73 WORLOWIDE SERVICES ..... 342 


* Correspond directly with company. 
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Computers For The Blind 


Talking computers give blind and visually impaired people access to 
electronic information. The question is how and how much? 


The answers can be found in “The Second Beginner's Guide to Personal 
Computers for the Blind and Visually Impaired" published by the National 
Braille Press. This comprehensive book contains a Buyer's Guide to talking 
microcomputers and large print display processors. More importantly it 
includes reviews, written by blind users, of software that works with speech. 


This invaluable resource book offers details on training programs in 
computer applications for the blind, and other useful information on how to 
buy and use special equipment. 


Send orders to: 


National Braille Press Inc. 
88 St. Stephen Street 
Boston, MA 02115 
(617) 266-6160 


$12.95 for braille or cassette, $14.95 for print. ($3 extra for UPS shipping) 
NBP is a nonprofit braille printing and publishing house. 


SUBSCRIBERS ONLY!* 
TIF | Use ВҮТЕ ѕ Telephone Inquiry Processing System 


Using TIPS can bring product information as much as 10 days earlier. 


SEND FOR YOUR 1) If you are a new subscriber or have lost your I.D. card, circle #1 on the Reader Service 
SUBSCRIBER I.D. CARD Card; attach mailer label. We will immediately send your personal TIPS subscriber card. 


GET PREPARED 2) Write your Subscriber Number, as printed on your Subscriber I.D. Card, in boxes in Step 5 below. 
(Do not add 0% to fill in blank boxes) 
3) Write numbers for information desired in boxes in Step 7b below. 
(Do not add 0's to fill in blank boxes) 
4) Now, on a Touch Tone telephone dial: (413) 442-2668 and wait for voice commands. 


ENTER YOUR 5) When TIPS says: “Enter Subscriber Number" 
SUBSCRIBER AND (Enter by pushing the numbers and symbols [# ог * enclosed in the boxes] on telephone pad 
ISSUE NUMBERS ignoring blank boxes) 

Enter D) L1 C2 C1 C) DJ O1 C2 (0 ж 


6) When TIPS says “Enter magazine code & issue code" 
Enter Ш Е (8) (Ej 


ENTER YOUR 7a) When TIPS says “Enter (next) Inquiry Number” 
INQUIRIES Enter one inquiry selection from below (ignore blank boxes) 


b) Repeat 7a as needed (maximum 17 inquiry numbers) 
1.00000 4.000808 1.0008 


. 000 (9) 
шийи и! 
. 000 Im 
5.000 UB @ 


END SESSION 8) End session by entering 9 [4] [8] O [8] Æ 


9) Hang up after hearing final message 
If you are a subscriber and need assistance, call (603) 924-9281. 


If yo you are not a subscriber fill out the subscription card found in this issue or, cal! BYTE Circulation 800-423-8912. 
*Domestic and Canadian Subscribers Only! 
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Information Retrieval Service 


To assist you in making your evaluations, purchasing decisions, or recommendations, you can 
request further information directly from the manufacturer or service company on products and 
services advertised in this issue. There is no charge, no obligation. Just complete and mail the 
attached post-paid, self-addressed reply card, and we'll do the rest. 


g Circle numbers on reply 
№ card which correspond to 
numbers assigned to 


“A” through “Е”. 


items of interest to you. 


Fill out this coupon carefully. PLEASE PRINT. Requests cannot be 


honored unless the zip code is included. This card is vatid for 6 months 


from cover date. 


A. What is your primary Job function? 

(Check one only) 

t O Business Owner, General 
Management, Administrative 

1 О MIS/DP, Programming 

3 O Engineering/Scientific, R&D 

а O Professional (law, medicine, 


accounting) categories for which you 2h 272 213 22а 275 2% 
$ О Other influence the selection ог 298 299 W0 301 A2 03 
B. How many people does your purchase at your (or your 325 326 327 328 329 300 
company employ? сепз) company ог organi- 352 353 394 355 286 35 
ЕО 25 or fewer zation. (Check all ihat apply). 379 380 30! 382 WI 384 
2 О 26-99 | Microcomputers 205 407 «56 400 410 411 
у D 100-499 2 О Peripherals 43 434 Q5 438 477 436 
à [1 500-999 3 O Software 400 46! 462 М3 4&4 A06 
s © 1000 or more 4 O Accessories and supplies ei = E: i = -- 
1 ї 
, F. For how many microcomputers 
© egets aq eat (Caci dn do you influence the purchase = = - = a - 
aio idi of products at your (or your 

1 O Business use for yourself client's) company or organi- - = ~ = - = 

2 О Business use for your zation? 
company ‚п! 33 5-9 649 650 65! 652 653 654 
Pe | 676 677 678 679 680 681 
HO 731 132 733 7A 735 
Name 787 748 759 780 761 162 
Title 784 785 766 787 783 789 
#11 912 813 814 815 816 
Company &X 83 Be) 6n M) M) 
855 566 867 868 М0 570 
Address UE EH 85 2 B 
City State gamuum 
Zip. Telephone. 913 9^ 075 976 077 978 


3 


E. Please indicate the product 


1 2 3 4 Š 8 

з 259" 9 

55 54 5 565 5 «9o 

D. Your nexi step after information оюма м а 
is received: t09 110 111 112 113 11а 

: 198 137? 130 139 № 14 

| [D Purchase order bp» у 
2 L] Evaluation Boh ота aS 


С Specification/ Recommendation 217 218 219 220 221 222 


MA 245 246 247 248 29 


Check all the appropriate 
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Information Retrieval Service 


To assist you in making your evaluations, purchasing decisions, or recommendations, you can 
request further information directly from the manufacturer or service company on products and 
services advertised in this issue. There is no charge, no obligation. Just complete and mail the 
attached post-paid, self-addressed reply card, and we'll do the rest. 


~ № Circle numbers on reply m 
card which correspond to ~ 
Ш numbers assigned to = 

items of interest to you. 


BUSINESS REPLY MAIL 


FIRST CLASS MAIL PERMIT NO. 176 DALTON, MA 


POSTAGE WILL BE PAID BY ADDRESSEE 


READER SERVICE 


PO Box 298 


Check all the appropriate 
answers to questions 
САР through np. 


address and mail. 


Dalton, MA 01227-0298 


USA 


Fill out this coupon carefully. PLEASE PRINT. Requests cannot be 
honored unless the zip code is included. This card is valid for 6 months 
from cover date. 
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(Check one only) D. Your next step after information 
‚ © Business Owner, General ls received: 

Management, Administrative 1 D Purchase order 
2 О MIS/DP, Programming 2 O Evaluation 


3 О Engineering/Scientific, R&D 3 O Specification/Recommendation 

4 О Professiona) (law, medicine, E. Please indicate the product 
accounting) categories for which you 

s О Other influence the selection or 


B. How many people does your purchase at your (or your 
pany ? client's) company or organi- 
prox «ау zation. (Check all that apply). 
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THE DESKTOP COMPUTER FOR PEOPLE 
WHOSE MINDS ARE AT WORK 
EVEN WHEN THEIR BODIES AREN I. 


Presenting the PowerMate” Portable. Desktop power to go. 

If you happen to be one of those rare individuals whose minds don't punch out 
at five o'clock, we have some good news for you. 

Its called the PowerMate Portable. And thanks to some workaholic engineers 
at NEC, this nifty little dynamo is everything a desktop computer is. 

Plus it's portable. Which means you can use it anywhere. At work. At home. 
Oron the road. It boggles the mind. 

And реши of mind boggling, check out what's under the hood: Intel 80286" 

! technology, full-size internal AT-compatible expansion slots, an op- 

| tional internal modem, 20 or 40 MB hard 


| disk and EGA resolution on a backlit LCD " - 
| display. Call 1-800-343-4418 and find out Take 2 Ж ht 


| more about PowerMate Portable from E 
i£. NEC. The quick pick-me-up for the NE к | 
= ‘Thank Goodness it’s Monday" crowd. | 


For the name of the dealer nearest you, сай 1-800-343-4418. In Canada, call 1-300-387-3313. NEC Information Systems, Dept. 160. 1414 Massachusetts Ave., Boxborough, МА 01719, 
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Tandy Computers: 
Because there is 
no better value. 


000 MC 


Our most powerful 
80386 based computer 


* $ 
... made in America. 
The new Tandy 5000 MC Professional 


System is strictly business, from the look 
of its 256,000-color УСА graphics to 
the tactile feel of its keyboard. 


New Tandy 


[Inside is pure performance, from the 
80386 processor operating at 20 MHz to 
the fast memory with cache that pro- 
vides RAM -fast access to your data. 


The 5000 MC comes with a built-in 
1.44MB 31/2” floppy drive. There's room 
inside for a second 3!/2" drive (or hard 
drive) and two 51/4" floppy, hard or tape 
drives. Choose Нот ST-506 ог ESDI— 
and SCSI support is coming. 


Add a 20-MHz 80387 math coproces- 
sor. Expand the memory to 16MB using 
two dedicated expansion slots, and you 
can still add up to five IBM® Micro 
Channel compatible expansion adapters. 


And with its high-speed performance, 
the 5000 MC is a natural as the hub of a 
multiuser system or as a file server in a 
3Com® office workgroup. 


A Tandy 5000 MC with an 84MB hard 
disk drive is only $6999, Check out the 


в 20 MHz Intel? 80386 п Five IBM Micro Channel" Вени асраган! стар л: 
microprocessor рил slots, p two 

в 2МВ RAM, expandable dedicated memory slots LLLI T RE 
to 16MB а Built-in 1.44MB 31/2" Send me a Tandy 5000 MC brochure. 


Mail te: Radio Shack, Depi. 88-А-880 


ш Intel 82385 Memory Cache disk drive plus three { 300 One Tandy Center, Fort Worlh, TX 76102 1 
contecllar fcont-panel device slots à 

ws Built-in VGA graphics, " High-speed/ high-capacity MR i 
as well as MCGA, disk options | E 
ССА, and ЕСА g 80387 co-processor socket d — д 

m Displays 256 colors, m Supports MS-DOS®, MS? 1 "m d 
64 shades of gray OS/2 and multiuser SCO? LL эш ка 2 мг иы as | 


XENIX? operating systems 


Radie Shaek 
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